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This  i s  t h e  t w e l f t h  p e r i o d i c  h i s t o r i c a l  p u b l i c a t i o n  o f  t h e  George C. 
Marsha l l  Space F l i g h t  C e n t e r .  It covers  t h e  p e r i o d  January  1--December 31, 
1967, and r e l a t e s  c h r o n o l o g i c a l l y  our  most impor tan t  a c t i v i t i e s  i n  s u p p o r t  
of t h e  Na t iona l  Aeronau t ics  and Space Admin is t ra t ion .  
Our p r i n c i p a l  m i s s i o n  i n  1967 was t o  develop l a u n c h  v e h i c l e s  f o r  
advanced space  e x p l o r a t i o n .  The immediate o b j e c t i v e  was t o  p rov ide  t h e  
S a t u r n  v e h i c l e s  f o r  t h e  manned l u n a r  l a n d i n g ,  a  major n a t i o n a l  g o a l .  
We a r e  hopefu l  t h a t  t h i s  r e p o r t  w i l l  be o f  i n t e r e s t  and h e l p  t o  
t h o s e  engaged i n  space  e x p l o r a t i o n  and t o  f u t u r e  h i s t o r i a n s .  
Eberhard Rees 
D i r e c t o r  
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PREFACE 
MSFC H i s t o r i c a l  Repor t  Number 7 i s  the secondin  a s e r i e s  of annual  
c h r o n o l o g i e s  r e c o r d i n g  noteworthy e v e n t s  a t  t h e  George C.  M a r s h a l l  Space 
F l i g h t  Center  and i t s  r e l a t e d  government and c o n t r a c t o r  o r g a n i z a t i o n s .  
The p reced ing  chronology i n  t h i s  s e r i e s  covered t h e  p e r i o d  o f  January  1 
through December 31, 1966. The chrono log ies  succeed t h e  semiannual and 
annua l  MSFC h i s t o r i c a l  monographs numbering 1 through 11 (MHM-1 th rough  
MHM-11) p r e v i o u s l y  pub l i shed  a t  t h i s  Cen te r .  The MHM s e r i e s  covered  t h e  
p e r i o d  from J u l y  1960, when NASA e s t a b l i s h e d  t h i s  Cen te r ,  through 
Calendar  Year 1965. 
This  chronology i s  f u l l y  documented a s  an  a i d  t o  t e c h n o l o g i s t s ,  
f u t u r e  h i s t o r i a n s ,  and o t h e r  s t u d e n t s  o f  space  technology.  
A p p r o p r i a t e  p o r t i o n s  o f  t h i s  r e p o r t  have been reviewed and approved 
by t h e  C e n t e r ' s  O f f i c e s  o f  Deputy D i r e c t o r ,  Techn ica l ;  Deputy D i r e c t o r ,  
Management; and t h e  o f f i c e s  of Program Development, Science and Engineer -  
i n g ,  Program Management, and A d m i n i s t r a t i o n  and Technica l  S e r v i c e s .  
Our o f f i c e  g r a t e f u l l y  acknowledges t h e  v a l u a b l e  a s s i s t a n c e  and a d v i c e  
o f  many i n d i v i d u a l s  who c o n t r i b u t e d  t o  t h e  p r e p a r a t i o n  o f  t h i s  r e p o r t .  
A l i s t  o f  acknowledgments would r e p r e s e n t  most o f  t h e  o f f i c e s  and l a b o r a -  
t o r i e s  o f  t h e  Marsha l l  Cen te r .  
A p r i l  4, 1970 David S .  Akens 
Chief  H i s t o r i a n  
January 3: A group of NASA o f f i c i a l s ,  headed by MSFC D i r e c t o r  D r .  Wernher 
von Braun, a r r i v e d  a t  McMurdo S t a t i o n  i n  t h e  A n t a r c t i c  beg inn ing  a  
10-day e x p e d i t i o n  t o  observe  environmental  c o n d i t i o n s - - i n c l u d i n g  tem- 
p e r a t u r e s ,  i s o l a t i o n  f a c t o r s ,  and s u r v i v a l  t e c h n i q u e s - - f o r  comparison 
and p o s s i b l e  a p p l i c a t i o n  t o  problems o f  space  f l i g h t .  D r .  E r n s t  
S t u h l i n g e r  o f  MSFC'S Research P r o j e c t s  Labora to ry  was a l s o  a member 
o f  t h e  team. 1 
- P o s t - s t a t i c  f i r i n g  checkout  o f  t h e  S-11-1 s t a g e  began a t  M i s s i s s i p p i  
T e s t  F a c i l i t y  (MTp). 2 
- S t r u c t u r a l  t e s t i n g  of t h e  Mobile Launcher (ML) 1 Primary Damper System 
which began December 23 ,  1966, ended s u c c e s s f u l l y  a t  MSFC's T e s t  
Complex. The Damper System, des igned  and f a b r i c a t e d  by MSFC, would 
h e l p  t o  r e s t r a i n  movement of t h e  v e h i c l e  w i t h i n  s a f e  l i m i t s  d u r i n g  
c r i t i c a l  winds and a l s o  a f f o r d  p r o t e c t i o n  from s t e a d y  s t a t e  ground 
wind l o a d s  above v e h i c l e  d e s i g n  c o n d i t i o n s  d u r i n g  exposure  of t h e  
v e h i c l e  on t h e  Mobi le  Launcher.  3 
January  5: MSFC e s t a b l i s h e d  an  S - I 1  S p e c i a l  Task Team t o  be l o c a t e d  a t  t h e  
c o n t r a c t o r  s i t e  i n  C a l i f o r n i a  and a t  MTF a f t e r  emergence of t e c h n i c a l  
d i f f i c u l t i e s  caused t h e  s t a g e  t o  become t h e  pac ing  e lement  i n  S a t u r n  V 
development. The team would c a r r y  o u t  "on-s i t e"  r e s p o n s i b i l i t i e s  w i t h  
t h e  h i g h e s t  MSFC p r i o r i t y  i n s u r i n g  r e s o l u t i o n  o f  S - I 1  t e c h n i c a l  problems 
and improvement i n  meet ing schedu le  commitments. Col .  Sam Yarch in ,  
S - I 1  S tage  Manager, would head t h e  18-man team. 4 
January 6: The Boeing Company moved t h e  S-IC-6 s t a g e  from t h e  V e r t i c a l  
Assembly Bui ld ing  (VAB) a t  t h e  Michoud Assembly F a c i l i t y  (MAF) t o  
t h e  Manufactur ing P l a n t  f o r  i n s t a l l a t i o n  of t h e  s t a g e  sys tems .  5 
Terms are identified on first usage in text; all further references are 
by acrsnymn. As an a i d  t o  i he  reader, a c r o n p n s  and a b b r e v i a t i o n s  are 
l i s t e d  and i d e n t i f i e d  i n  t h e  "Index". 
S-IC-6 STAGE IN TRANSFER 
The S-16-6 s t a g e  5 s  shown be ing  moved from t h e  v e r t i c a l  assembly 
p o s i t i o n  i n  t h e  V e r t i c a l  Assembly Bui ld ing  a t  Michoud t o  i t s  t r a n s -  
p o r t e r ,  The 180- ton overhead b r i d g e  c r a n e  a t t a c h e d  t o  t h e  forward 
h a n d l i n g  r i n g ,  and t h e  f i x e d  h inge  b r i d l e  connected t o  t h e  a f t  e n d  of  
t h e  stage, controls movement d u r i n g  the  Laydown o p e r a e i o n ,  
2 
J a n u a r y  10:  ' rn ter r ta t i -onal  Rlrslness Machines  C o r p o r a t i o n  (IBM) began 
S-TU-503 checkout  and sys t ems  t e s t i n g ,  6 
- MSFC e x e c u t e d  a  o n e - y e a r  $10,451,092 r enewa l  o p t i o n  o f  t h e  c o s t - p l u s -  
award - fee  c o n t r a c t  w i t h  Mason-Rust Company f o r  c o n t i n u e d  s u p p o r t  
s e r v i c e s  a t  MAF. 7 
J a n u a r y  11: Boeing moved t h e  S-IC-4 s t a g e  from i t s  s t o r a g e  a r e a  i n  t h e  
MAF M a n u f a c t u r i n g  B u i l d i n g  t o  t h e  VAB t o  i n c o r p o r a t e  an  e n g i n e e r i n g  
change  n e c e s s i t a t e d  by s t r e s s  c o r r o s i o n .  The change  would i n v o l v e  
r e p l a c e m e n t  o f  32 s p l i c e  p l a t e s  o f  t h e  uppe r  and lower  t h r u s t  r i n g s .  8 
- The S-11-1 ended i n i t i a l  p o s t - s t a t i c  c h e c k o u t  a t  MTF. Dur ing  t h i s  p h a s e ,  
program managers d e c i d e d  t o  d e f e r  a  m a j o r i t y  o f  t h e  i n s p e c t i o n  and 
t e s t i n g  u n t i l  t h e  s t a g e  was s h i p p e d  t o  Kennedy Space  C e n t e r  ( K S C ) .  9 
J a n u a r y  12:  The S-IVB-208 s t a g e  s u c c e s s f u l l y  a c h i e v e d  a l l  t e s t  o b j e c t i v e s  
d u r i n g  i t s  a c c e p t a n c e  f i r i n g .  M a i n s t a g e  d u r a t i o n  was 4 2 4 . 3  s e c o n d s ,  
w i t h  automa t i c  c u t o f f  i n i t i a t e d  b e c a u s e  o f  imminent  l i q u i d  oxygen 
(LOX) d e p l e t i o n .  1 0  
- The S-11-1 s t a g e  was removed from t h e  t e s t  s t a n d  and t r a n s f e r r e d  t o  
t h e  MTF S e r v i c e  B u i l d i n g  f o r  sh ipmen t  p r e p a r a t i o n s .  11 
J a n u a r y  13 :  MSFC comple ted  m o d i f i c a t i o n  o f  t h e  S a t u r n  V Dynamic T e s t  
V e h i c l e  (SA-500D) a t t a c h m e n t  hardware  t o  make i t  c o m p a t i b l e  w i t h  t h e  
SA-501 Command-to-Service Module a t t a c h m e n t  ha rdware .  T e c h n i c i a n s  
had n o t e d  a  d i s c r e p a n c y  i n  t h e  s i z e  o f  t h e  hardware  when m a t i n g  t h e  
SA-500D f o r  C o n f i g u r a t i o n  I t e s t i n g .  12  
- Douglas A i r c r a f t  Company (DAC) p e r s o n n e l  comple t ed  t a n k  i n s t a l l a t i o n s  
i n  S-IVB-505, and moved t h e  s t a g e  t u  Tower 4 o f  t h e  Space  Sys tems 
Center f o r  s t r u c t u r a l  a s sembly ,  13 
January 16: Rework of  t h e  damaged S-11-3 l i q u i d  hydrogen (LH2) bulkhead 
ended. To complete t h e  S-11-3 rework, North American Avia t ion  (NAA) 
Space and Information Systems Divis ion (S&ID) t echn ic i ans  had removed 
and used c y l i n d e r  6 from t h e  S-11-5 LH2 bulkhead. Following pneu- 
mos t a t i c  t e s t i n g  S-11-3 would e n t e r  S t a t i o n  I V  f o r  completion of 
sys  tems i n s  t a l l a t i o n s  . 1 4  
- MSFC completed conversion of an S-IVB s t a g e  mockup i n t o  an o r b i t a l  work- 
shop and crew q u a r t e r s  mockup. Modi f ica t ions  cons i s t ed  of i n s t a l l i n g  
a f l o o r ,  c e i l i n g ,  crew compartments, mockup experiments,  and o the r  
i t e m s  s imu la t i ng  t h e  workshop. 15 
- MSFC awarded Sanders Assoc ia tes ,  Inc. ,  a $2,149,548 c o n t r a c t  f o r  l o g i s -  
t i c  suppor t  of Sa turn  V ope ra t i ona l  d i sp l ay  systems used t o  p re sen t  
in format ion  on veh ic l e  s t a t u s  during s imulated and a c t u a l  l aunch ,  
p r epa ra t i ons  . 16 
January 17: C lus t e r ing  of t h e  S-IB-12 s t a g e  began a t  MAF. 17 
January 18: The S-11-2 i n t e r s t a g e  was shipped v i a  a commercial f r e i g h t e r  
t o  KSC f o r  use during t h e  e r e c t i o n  of t h e  S-11-1 s t a g e  i n  t h e  VAB 
low bay at.KSC. 18  
- Douglas completed prepara t ions  f o r  a i r l i f t i n g  t h e  S-IVB-504 s t a g e  from 
t h e  Space Systems Center t o  t h e  Sacramento Tes t  Center (SACTO). 19 
January 19: The S-IB-9 s t a g e  l e f t  the  Chrys le r  Corporat ion Space Divi-  
s i o n  (CCSD) f a c i l i t y  a t  MAF aboard t h e  Palaemon barge on i t s  t r i p  
t o  MSFC a t  Hun t sv i l l e  f o r  s t a t i c  t e s t i n g .  2 0 
- NASA deemed the S-11-6 forward bulkhead a s  no t  f l igh twor thy  due t o  
excess ive  co r ros ion  p i t t i n g  and d i r e c t e d  NAA, S&ID, t o  use t he  S-11-8 
forward bulkhead f o r  S-11-6. 2 1 
January 19: Following completion of f i n a l  checkout a c t i v i t i e s ,  the 
S-IVB-207 was placed i n  s to rage  t o  await  shipment t o  KSC, scheduled 
f o r  Ju ly .  22 
January 20: The terminal  countdown f o r  acceptance t e s t i n g  S-IVB-503 was 
begun i n  t he  Beta I11 Stand a t  SACTO. This countdown abor ted  approx- 
imate ly  150 seconds a f t e r  simulated l i f t o f f  due t o  t roub le  wi th  the  
computer t ape  t r a n s p o r t  caused by d i r t  on t h e  tape readout  head. 
Technicians cor rec ted  t h i s  and recyc led  the  t e s t .  Eleven seconds 
before  s imulated l i f t o f f  aga in  was reached, w i th  a l l  systems showing 
nominal opera t ion ,  the  s t a g e  exploded, completely des t roying  i t s e l f  
and seve re ly  damaging t h e  t e s t  s tand .  Prel iminary i n v e s t i g a t i o n  
revealed t h a t  one of t he  e i g h t  ambient temperature helium s to rage  
spheres  l oca t ed  on t h e  engine t h r u s t  s t r u c t u r e  exploded due t o  weld 
weakness caused from use of t he  wrong weld m a t e r i a l .  2  3  
- The S-11-1 s t a g e  ended i t s  f ive-day journey aboard t h e  NASA barge 
Poseidon fromMTF t o  KSC. S- I1  P r o j e c t  O f f i c i a l s  shipped the  s t a g e  
t o  Cape Kennedy before  f i n a l  p o s t - s t a t i c  checkout and modi f ica t ion  i n  
order  t o  e l imina te  dup l i ca t e  checkout a t  MTF and KSC. The o f f i c i a l s  
hoped by t h i s  ' i c t i o n  t o  save NASA seven t o  e i g h t  days i n  the  Apollo 
Saturn 501 launch veh ic l e  e r e c t i o n  schedule i n  t he  VAB. 24 
- MSFC Manufacturing Engineering (ME) Laboratory personnel  completed the  
S-IC Tes t  Stand Adapter Ring, a  device t o  adapt  t h e  S-IC S t a t i c  
Tes t  Stand t o  r ece ive  s t ages  o ther  than the  S-IC. The r i n g ,  con- 
s i s  t i n g  of  approximately 90,000 pounds of  welded s t a i n l e s s  s t e e l ,  
was 33 f e e t  i n  diameter and 6 f e e t  i n  he igh t .  2  5 
- MSFC awarded a  $100,000 six-month c o n t r a c t  t o  Bel l  Aerosystems Company 
f o r  f l i g h t  t e s t i n g  B e l l ' s  "pogo s t i c k "  one-man f l y i n g  v e h i c l e  a t  
Langley Research Center ' s  (LaRC's) g r a v i t y  t e s t  f a c i l i t y .  The veh ic l e  
would be evaluated f o r  poss ib l e  use i n  an  Apollo l una r  su r f ace  mission.  2  6 

STAND NEEDS REPAIR 
The Beta SEI Test. Stand a-acramento F i e l d  Test Center suffered 
severe damage as a r e su l t  of t h e  e x p l o s i o n  of t h e  S - I V B - 5 0 3 .  
7 
January 23: The S-IVB-206 s t a g e  was t r a n s p o r t e d  t o  Launch Complex 37 
(LC-37) and e r e c t e d  a t o p  t h e  S-IB-6 s t a g e .  2 7 
January 24: The S-11-5 a f t  LOX bulkhead was s u c c e s s f u l l y  h y d r o s t a t i c a l l y  
t e s t e d  fo l lowing  r e p a i r  of 53 d o u b l e r s  which had leaked d u r i n g  t e s t s  
on January  1 3 .  2  8 
January 25: NAA, S&ID, completed a l l  m o d i f i c a t i o n s  t o  t h e  S-11-2 s t a g e  
fo l lowing  f a c t o r y  checkout  and moved t h e  s t a g e  i n t o  Development 
S t a t i o n  V I I  f o r  f i n a l  p a i n t i n g  and packaging o p e r a t i o n s .  2  9 
- Following t h e  l o s s  of t h e  S-IVB-503 s t a g e  d u r i n g  t e s t i n g  on January  20,  
NASA o f f i c i a l s  amended i d e n t i f i c a t i o n  numbers o f  subsequent  S-IVB 
s t a g e s  t o  f i l l  t h e  vacancy c r e a t e d .  The S-IVB-504 became t h e  S-IVB- 
503N, S-IVB-505 became S-IVB-504N, S-IVB-506 became S-IVB-505N, a  
replacement  s t a g e  u s i n g  an o l d  S-IVB-507 tankage became S-IVB-506, 
and S-IVB-507 and subsequent  s t a g e s  r e t a i n e d  t h e  o l d  i d e n t i f i c a t i o n .  3 0  
- The S-IVB-503N s t a g e ,  a  replacement  f o r  t h e  des t royed  S-IVB-503, 
a r r i v e d  a t  SACTO from D A C ' s  Space Systems C e n t e r .  It a r r i v e d  
approx imate ly  one week l a t e r  than  scheduled due t o  e n g i n e  d i f f i -  
c u l t i e s  i n  t h e  Super Guppy a i r c r a f t .  3  1 
January  26: NAA, S&ID, r e p l a c e d  S-11-5 c y l i n d e r s  1-2--made 0.5 i n c h e s  t o o  
s h o r t  from t h e  c u t t i n g  a p a r t  o f  t h e  J-weld d u r i n g  t h e  l a s t  q u a r t e r  
o f  1966--with  S-11-6 c y l i n d e r s  1-2 .  32 
- F a c t o r y  checkout  of S-IVB-209, i n i t i a t e d  on November 28, 1966, was 
completed.  3  3  
- The S-11-1 LH2 t a n k  i n s p e c t i o n  completed a s  p a r t  of t h e  p o s t - s t a t i c  
i n s p e c t i o n  a t  KSC,  r e v e a l e d  no major r e p a i r  problems. 3 4  
January 26: The. S-IB-9 stage arrived at the MSPC dock sirhere i t  was 
unloaded, moved t o  t h e  t e s t  s i t e ,  and i n s t a l l e d  in t h e  S t a t i c  T e s t  
Tower E a s t  (STTE) f o r  t e s t ,  3 5 
- I n  an  Apol lo  A p p l i c a t i o n s  (AA) b r i e f i n g  h e l d  a t  NASA Headquar te r s ,  
D r .  George E .  M u e l l e r ,  A s s o c i a t e  A d m i n i s t r a t o r  f o r  Manned Space 
F l i g h t ,  p r e s e n t e d  t h e  most d e t a i l e d  s t a t e m e n t  t o  d a t e  on t h e  program. 
He s a i d  p l a n s  were t o  form an "embryonic space  s t a t i o n "  i n  1968-69 
by c l u s t e r i n g  f o u r  AA payloads  launched w i t h  Uprated S a t u r n  I b o o s t e r s .  
F i r s t  m i s s i o n  would be launch o f  manned s p a c e c r a f t ,  fo l lowed s e v e r a l  
days l a t e r  by l aunch  o f  s p e n t  S-IVB s t a g e  conver ted  i n t o  a  workshop. 
A f t e r  t h e  s p a c e c r a f t  had docked, crew would e n t e r  workshop th rough  
an  a i r l o c k .  They would p r e p a r e  workshop f o r  s t o r a g e  and r e t u r n  t o  
e a r t h  i n  t h e i r  s p a c e c r a f t  28 days l a t e r .  I n  t h r e e  t o  s i x  months,  
a  second manned c a p s u l e  would be launched on 56-day m i s s i o n  t o  
d e l i v e r  re - supp ly  module t o  workshop and rendezvous w i t h  an  un- 
manned Apol lo  Telescope Mount ( A m ) ,  f o u r t h  and l a s t  l aunch  i n  t h e  
s e r i e s .  C l u s t e r  would be jo ined  w i t h  m u l t i p l e  docking launched on 
S-IVB workshop. Emphasizing t h e  importance o f  manning t h e  Am, 
D r .  Mue l le r  s a i d :  " ..... i f  t h e r e  i s  one t h i n g  t h e  s c i e n t i f i c  com- 
munity i s  agreed on, i t  i s  t h a t  when you want t o  have a  major  
t e l e s c o p e  i n s t r u m e n t  i n  space  i t  needs t o  be manned. 
" F i r s t  of a l l  you need him t o  p o i n t  i t .  Second, you need him 
t o  change t h e  f i l m s  and s o  on.  T h i r d l y ,  you need him t o  m a i n t a i n  
i t  s o  when something goes wrong he can f i x  i t  i n s t e a d  of hav ing  
t o  s i t  on t h e  ground and' be f r u s t r a t e d  by t h e  f a c t  t h a t  some 
l i t t l e  gadge t  d i d n ' t  q u i t e  t r i p  when i t  shou ld  have . . . ." D r .  Mue l le r  
s a i d  p r i n c i p a l  a r e a s  toward which $454.7 m i l l i o n  FY 1968 pos t -Apol lo  
e f f o r t  would be d i r e c t e d  were "development of extended f l i g h t  capa-  
b i l i t y ,  t h e  conduct of manned a s t r o n o m i c a l  and e a r t h  o b s e r v a t i o n s  
from space ,  and con t inued  e x p l o r a t i o n  o f  t h e  moon." 3 6  
January  27: DAC t r a n s f e r r e d  t h e  S-TVB-208 s t a g e  f ror l  the Beta I T e s t  
Stand t o  the V e r t i c a l  Checkout Labora to ry  (VCL) a t  SACTO f o r  p o s t -  
f i r i n g  checkout  and a l l  -sys tems t e s t i n g  , 3 7 
- S-IVB-503N was i n s t a l l e d  i n  t h e  Beta I Stand a t  SACTO where m o d i f i c a -  
t i o n  work began i n  p r e p a r a t i o n  f o r  i t s  accep tance  f i r i n g .  3  8  
- The S-11-2 s t a g e ,  t r a n s p o r t e d  from NAA, S&ID, t o  t h e  Navy dock, l e f t  S e a l  
Beach, C a l i f o r n i a ,  aboard t h e  AKD P o i n t  Barrow en r o u t e  t o  MTF. 3  9  
- Checkout of t h e  S-IU-207 was completed by IBM.  4  0 
- JPL i s s u e d  r e q u e s t  f o r  p r o p o s a l s  t o  i n d u s t r y  on c o n t r a c t s  f o r  p r e l i m i -  
n a r y  d e s i g n  and d e f i n i t i o n  s t u d i e s  of an unmanned Voyager l a n d i n g  cap-  
s u l e .  Two i d e n t i c a l  Voyager s p a c e c r a f t  would be launched by a  s i n g l e  
S a t u r n  V b o o s t e r  i n  1973 and i n  1975 t o  conduct s c i e n t i f i c  s t u d i e s  of 
Mars and s e a r c h  f o r  e x t r a t e r r e s t r i a l  l i f e .  From t h e  i n d u s t r i a l  p ro -  
p o s a l s ,  due i n  March, two t o  f o u r  c o n t r a c t o r s  would be chosen .  4  1 
- A t  KSC a  f l a s h  f i r e  swept through t h e  Apol lo  I s p a c e c r a f t  mated t o  t h e  
SA-204 launch v e h i c l e  on LC-34. Three a s t r o n a u t s  w i t h i n  t h e  c a p s u l e ,  
V i r g i l  I .  Grissom, Edward H.  White, and Roger B .  Chaffee ,  p e r i s h e d  
from smoke i n h a l a t i o n .  The AS-204 launch v e h i c l e  remained undamaged. 42 
January  28: Deputy D i r e c t o r  Rober t  Seamans o f  NASA appoin ted  a  Board o f  
I n q u i r y  and announced t h a t  a l l  d a t a  r e l e v a n t  t o  t h e  AS-204 a c c i d e n t  
had been impounded pending formal i n v e s t i g a t i o n .  The board i n c l u d e d  
D r .  Floyd L.  Thompson, D i r e c t o r  of Langley Research Center  (LaRC) a s  
Chairman, As t ronau t  Frank Borman and-Maxime Faget  o f  MSC, E .  Barton 
Geer, LaRC, George J e f f s ,  NAA, D r .  Frank A .  Long, C o r n e l l  U n i v e r s i t y ,  
Col .  Char les  F ,  S t r a n g ,  Norton A i r  Force Base, C a l i f o r n i a ,  D r .  Rober t  
W .  Van Dolah of t h e  Bureau of Mines, Department of I n t e r i o r ,  George 
C .  White, J r , ,  NASA Headquar ters ,  and John Wi l l i ams ,  KSC.  LaRC Chief 
Counsel George Mallay would serve as counsel to t h e  board. 43 
10 
January 31: N U ,  SblD, completed reworkc of: severa l  defec ts  noted dur ing  
u l t r a s o n i c  i n s p e c t i o n  of t h e  S-11-6 common bulkhead e a r l i e r  i n  t h e  
month. The S-11 s t a g e  c o n t r a c t o r  a l s o  completed h y d r o s t a t i c  and 
hel ium l e a k  t e s t i n g  on t h e  S-11-6 a f t  bulkhead.  44 
- The S-11-2 i n t e r s t a g e  a r r i v e d  a t  KSC from S e a l  Beach aboard a commer- 
c i a l  f r e i g h t e r .  (See J a n .  1 8  I t em. )  45 
I n  January:  C o n f i g u r a t i o n  I t e s t i n g  of t h e  SA-500D began a t  MSFC. 4 6 
- NAA, S&ID, began assembly and welding o f  t h e  S-11-7 f l i g h t  s t a g e .  4 1 
- DAC completed s t r u c t u r a l  assembly o f  t h e  S-IVB-504N s t a g e .  4 8 
READY F O R  C O N F I G U R A T I O N  I T E S T I N G  
The SA-500D, the Saturn V Dynamic Test Vehicle, is shown in the 
Dynamic Test Stand at MSFC being readied for Configuration I tests. 
12 
FEBRUARY 
February 2:  I B M  t r a n s f e r r e d  t h e  S-IU-207 u n i t  from t h e  checkout  s t a n d  
t o  t h e  s t o r a g e  f a c i l i t y ,  and began s t a n d  a l t e r a t i o n s  t o  accommodate 
systems r e t e s t  of t h e  S-IU-205 u n i t  i n  H u n t s v i l l e .  1 
February 3: Boeing completed p o s t - s t a t i c  checkout  of S-IC-3 a t  Michoud. 
2 
- I n  t h e  f i r s t  s t a t e m e n t  concerning Apollo f l i g h t  miss ions  s i n c e  t h e  
AS-204 a c c i d e n t ,  NASA A s s o c i a t e  A d m i n i s t r a t o r  f o r  Manned Space 
F l i g h t  D r .  George E .  Muel le r  announced t h a t  NASA would proceed w i t h  
l aunch ing  of t h r e e  unmanned Apol lo  f l i g h t s  scheduled f o r  1967: 
AS-206, AS-501, and AS-502. Manned Apol lo  m i s s i o n s  were postponed 
i n d e f i n i t e l y  pending t h e  outcome of t h e  Apol lo  204 Review Board 's  
i n v e s t i g a t i o n .  3 
- NASA s igned  an  i n c e n t i v e  c o n t r a c t  m o d i f i c a t i o n  w i t h  t h e  Boeing Company 
f o r  f i v e  S a t u r n  V S-IC s t a g e s ,  S-IC-511 through S-IC-515. The $120 
m i l l i o n  supplemental  agreement extended t h e  Boeing c o n t r a c t  th rough  
June 1970. NASA a l s o  a u t h o r i z e d  Boeing t o  r e h a b i l i t a t e  o r  r e p l a c e  
some 360 assembly t o o l s  and p i e c e s  o f  equipment a t  a c o s t  of 
$1,895,195.  4 
February 6: The S-IC-2 s t a g e  e n t e r e d  f i n a l  checkout  i n  t h e  MSFC Q u a l i t y  
L a b o r a t o r y .  5 
- I B M  began r e t e s t  of t h e  S-IU-205 u n i t  a t  t h e  f i r m ' s  Checkout F a c i l i t y  
i n  H u n t s v i l l e .  
6 
February 7: DAC completed f a c t o r y  checkout  o f  S-IVB-209 and began p rep-  
a r a t i o n s  f o r  weighing and p a i n t i n g  t h e  s t a g e  p r i o r  t o  s h i p p i n g  i t  
t o  SACTO f o r  accep tance  t e s t i n g .  7 
February 8: The S - 1 1 - 4  s t a g e  s u c c e s s f u l l y  completed pnuernos t a t i c  t e s t i n g .  
This  was t h e  f i r s t  s t a g e  of t h e  l i g h t w e i g h t  d e s i g n  to be s u b j e c t e d  
t o  t h i s  t e s t ,  and was a l s o  t h e  f i r s t  S - T I  s t a g e  t o  be t e s t e d  a t  t h e  
h i g h e r  LOX t a n k  p r e s s u r e  a l lowing  d e l e t i o n  of t h e  s t a g e  h y d r o s t a t i c  
t e s t  r equ i rement .  
8 
- F i e l d  t e s t s  o f  t h e  Lunar S c i e n t i f i c  Survey Module (LSSM) M o b i l i t y  T e s t  
A r t i c l e s  (MTA's) were  completed a t  Yuma Proving Grounds; t h e  MTA's 
were s t o r e d  a t  Yuma pending complet ion o f  d a t a  r e d u c t i o n  a t  MSFC. 9 
February 10: DAC completed f i n a l  i n s t a l l a t i o n s  i n  S-IVB-210 and i n i t i -  
a t e d  f a c t o r y  checkout  of t h e  s t a g e .  1 0  
February 11: NAA, S&ID,personnel a t  KSC completed S-11-1 r e p a i r  and 
p o s t - s t a t i c  checkout  o p e r a t i o n s  and began i n c o r p o r a t i n g  a number of 
m o d i f i c a t i o n s  d e f e r r e d  from MTF. 11 
- The S-11-2 s t a g e  a r r i v e d  a t  MTF from NAA, S&ID, S e a l  Beach, C a l i f o r n i a .  
MTF p e r s o n n e l  moved t h e  s t a g e  from t h e  ba rge  t o  t h e  v e r t i c a l  check- 
o u t  p o s i t i o n  f o r  s p e c i a l  i n s p e c t i o n  o f  t h e  LH tank .  12 2 
February 13: C o n s t r u c t i o n  of t h e  S-IC B-2 T e s t  Stand was completed a t  
MTF, Also  completed was t h e  f i r s t  phase of t h e  T e s t  P o s i t i o n  Demon- 
s t r a t i o n  T e s t ,  t h e  s u c c e s s f u l  f u e l - l o a d i n g  o f  t h e  S-IC-T, t h e  s t a n d ' s  
occupant .  13 
February 14: The D i r e c t o r s  of I n d u s t r i a l  Opera t ions  (10) and Research 
and Development Opera t ions  (R&DO), t h e  two major o r g a n i z a t i o n a l  
segments of MSFC, s igned  a Program Management Agreement concern ing  
t h e  d e t a i l i n g  o f  P r o j e c t  Management pe rsonne l  t o  t h e  Advanced Systems 
O f f i c e  of RhDO. The agreement provided an arrangement whereby t h e  
phi l o s o p h i e s  and requ i rements  of program management could  be i n c l u d e d  
i n  t h e  ear ly  phases  of p r o j e c t s  which u l t i m a t e l y  would be managed by 
10, Th is  would be achieved by b r i n g i n g  t o g e t h e r  a  c a d r e  o f  I0 and 
R&DO p e r s o n n e l  and a s s i g n i n g  them t o  a p r o j e c t  d u r i n g  i t s  e a r l y  phases  
i n  t h e  Advanced Systems O f  £ i c e .  1 4  
February 15: IBM i n t e r r u p t e d  checkout  o f  t h e  S-IU-503 u n i t  t o  upda te  t h e  
s t a t i o n  f o r  r e t e s t  o f  t h e  S-IU-502. 15 
- The H7-17 f i t u p  f i x t u r e ,  used a s  a  s p a c e r  i n  l i e u  of t h e  S - I 1  s t a g e ,  
was des tacked  from t h e  AS-501 v e h i c l e  a t  KSC and shipped t o  MTF f o r  
use  i n  t h e  checkout  of t h e  A - 1  T e s t  S tand .  1 6  
- CCSD personne l  a t  MAF completed p o s t - s t a t i c  a l t e r a t i o n  of S-IB-8. 
This  invo lved  c o r r e c t i o n  o r  r e s o l u t i o n  o f  a l l  d i s c r e p a n c i e s  d i s c o v -  
e r e d  d u r i n g  pos t-s t a  t i c  i n s p e c  t i o n .  17 
- MSFC completed f a b r i c a t i o n  o f  t h e  s - ~ V ~ / ~ u n a r  Module (LM) s e r v i c e  
p l a t f o r m  s t e p s  and d e l i v e r e d  them t o  KSC. The s t e p s  provided a  
work p l a t f o r m  on t h e  S-IVB s t a g e  f o r  work on t h e  LM i n  t h e  s t a c k e d  
c o n d i t i o n  a t  KSC. 1 8  
February 16:  NAA, S&ID, workmen a t  S e a l  Beach completed welding o f  t h e  
S-11-8 a f t  f a c i n g  s h e e t .  It was t h e n  r e a s s i g n e d  f o r  use on t h e  
S-11-TS-A t e s t  s t r u c t u r e ,  and t h e  S-11-9 f a c i n g  s h e e t  g o r e s ,  r e d e s -  
19 
i g n a t e d  f o r  S-11-8 u s e ,  were p o s i t i o n e d  i n  t h e  weld s t r u c t u r e .  
February 17: The f i r s t  f u l l - d u r a t i o n  t e s t  o f  a c l u s t e r  o f  u p r a t e d  5 - 2  
e n g i n e s ,  S - I 1  B a t t l e s h i p  T e s t  No. 041, l a s t e d  360 seconds .  20 
- R e q u a l i f i c a t i o n  of t h e  SA-204 v e h i c l e  fo l lowing  d e - e r e c t i o n  o f  t h e  
Apol lo  s p a c e c r a f t  c o n s i s t e d  of two t e s t s ,  t h e  Launch Vehic le  (LV) 
Emergency D e t e c t i o n  System t e s t  and t h e  LV Systems P lugs - In  
t e s t ;  b o t h  were accorrtplished s u c c e s s f u l l y  with no problems, 2 1 
February 18: MTF personne l  p laced  t h e  S-11-2 s t a g e  i n  T e s t  Stand A-2. 
Techn ic ians  opened t h e  LOX t a n k  and began an i n s p e c t i o n  f o r  e x c e s s i v e  
l u b r i c a n t  p r i o r  t o  i n i t i a t i n g  m o d i f i c a t i o n s  and hardware ins t rumen-  
t a  t i o n  i n s t a l l a t i o n  p reced ing  accep tance  t e s t i n g .  2 2 
February 20: Systems r e t e s t  of t h e  S-IU-205 u n i t ,  i n t e r r u p t e d  February 7 
due t o  s o f t w a r e  problems, began a g a i n  a t  I B M ' s  Checkout F a c i l i t y  i n  
H u n t s v i l l e .  2  3 
- Technic ians  completed f i n a l  i n s t a l l a t i o n s  i n  t h e  S-IVB-505 s t a g e  and 
began s t a g e  checkout .  2  4 
- M r .  H.  K .  Weidner, D i r e c t o r ,  R&DO, appo in ted  F r e d e r i c k  E.  Vreu l s  t o  
t h e  p o s i t i o n  of Deputy D i r e c t o r ,  Techn ica l  Systems O f f i c e  (TSO). 
M r .  Vreu l s  would work on s p e c i f i c  ass ignments  d e l e g a t e d  by t h e  
D i r e c t o r ,  TSO, and a l s o  s e r v e  a s  Ac t ing  D i r e c t o r  of TSO i n  t h e  
2  5  
absence  o f  t h e  D i r e c t o r .  
February 21: S-IC-2 r e t u r n e d  from t h e  Q u a l i t y  and R e l i a b i l i t y  Assurance 
Labora to ry  t o  t h e  ME Labora to ry  fo l lowing  r e r u n  of c e r t a i n  sys tem 
t e s t s  n e c e s s a r y  t o  complete p o s t - s t a t i c  checkout .  The t e s t s  became 
n e c e s s a r y  fo l lowing  major rework o f  t h e  s t a g e  d i s t r i b u t o r s  d u r i n g  
p o s t - s t a t i c  m o d i f i c a t i o n .  ME personne l  began p r e p a r a t i o n s  f o r  
s h i p p i n g  t h e  s t a g e  t o  KSC. 2  6 
- DAC completed f i n a l  m o d i f i c a t i o n s  on S-IVB-502 i n c l u d i n g :  LOX t a n k  
sump s c r e e n  i n s p e c t i o n ,  low p r e s s u r e  d u c t  r e i n s t a l l a t i o n ,  and i n s t a l -  
l a t i o n  of 12 temperature  p a t c h e s  i n  t h e  LH t a n k  t o  p rov ide  a d d i -  2  
t i o n a l  d a t a  r e q u i r e d  f o r  more a c c u r a t e  b o i l o f f  p r e d i c t i o n s .  The 
c o n t r a c t o r  t h e n  deemed t h e  s t a g e  "ready f o r  sh ipment , "  and sh ipped  
i t  t o  KSC onboard t h e  Super Guppy a i r c r a f t .  
2  7 
S - 1 1 - 2  STAGE I N  STAND 
The S-11-2  s t a g e ,  p o s i t i o n e d  i n  Test Stand A - 2  at MTF, i s  ready f o r  
i n s p e c t i o n  and m o d i f i c a t i o n s  p r i o r  t o  a ~ c e p t a n c e  tests schgduled to occur  




















































































































































































































February 21: LBN completed  s t r u c t u r a l  f a b r i c a t i o n  of S-IU-209 and moved 
the u n i t  t o  t he  assembly s t a n d ,  2 8 
February 2 2 :  The S-IVB-502 s t a g e  a r r i v e d  a t  KSC and was moved t e m p o r a r i l y  
t o  Hangar AF. 2  9  
February 23: IBM began r e t e s t  of t h e  S-IU-502 fo l lowing  s t a t i o n  v a l i d a t i o n  
of t h e  checkout  s t a n d .  3  0  
February 24: On complet ion o f  a  s e r i e s  o f  s i m u l a t i o n  f l i g h t  t e s t s  and a  
p r o p e l l a n t  l o a d i n g  t e s t ,  t h e  S-IB-9 underwent i t s  i n i t i a l  s h o r t  d u r a -  
t i o n  s t a t i c  f i r i n g .  An e r roneous  c u t o f f  r e s u l t i n g  from a  c i r c u i t  
b r e a k e r  d ropout  i n  a  computer s topped t h e  f i r i n g  a f t e r  on ly  13.528 
seconds .  31 
- MSFC shipped t h e  f i r s t  S a t u r n  V damper assembly from H u n t s v i l l e  t o  KSC 
t o  s u p p o r t  t h e  AS-501 mobi le  l aunch  o p e r a t i o n s .  32 
February 25: The S-IVB-502 s t a g e  was moved i n t o  t h e  VAB a t  KSC t o  undergo 
r e c e i v i n g  i n s p e c t i o n .  33 
- C o n s t r u c t i o n  of t h e  S - I 1  A - 1  T e s t  Stand a t  MTF was completed and t h e  
Corps of Engineers  accep ted  b e n e f i c i a l  occupancy w i t h  e x c e p t i o n s .  3  4 
- The f i r s t  ma t ing  of t h e  e n t i r e  SA-501 v e h i c l e  i n  t h e  VAB a t  KSC ended 
w i t h  e r e c t i o n  o f  t h e  S-IU-501 a t o p  t h e  S-IVB s t a g e .  The mat ing  
p r o c e s s  had invo lved  j o i n i n g  of t h e  S-11-1 t o  t h e  S-IC-1 and t h e  
S-IVB-501 t o  t h e  S - I 1  s t a g e  on February 23 and 24. 3  5  
February 27: The S-IB-9 s t a g e  accomplished a l l  o f  t h e  planned s h o r t -  
d u r a t i o n  t e s t  o b j e c t i v e s  i n  a  second f i r i n g  l a s t i n g  35.44 seconds .  3 6 
February 27: The S-11-3 s t a g e  en t e r ed  systems checkout a t  NAA, S&ID; 
remaining manufacturing e f f o r t  would be accomplished on a n o n i n t e r -  
f e r e n c e  b a s i s ,  3 7 
I n  February:  DAC completed 5-2 eng ine  i n s t a l l a t i o n  i n  S-IVB-504N and 
i n i t i a t e d  s t a g e  checkout .  3  8  
- NAA, t h e  S - I 1  s t a g e  prime c o n t r a c t o r ,  gained b e n e f i c i a l  occupancy o f  
t h r e e  newly c o n s t r u c t e d  b u i l d i n g s  a t  i t s  S e a l  Beach Complex. Depar t -  
mental  moves i n t o  t h e  new S t a t i o n  I Subassembly Bui lding began 
February 3, i n t o  t h e  Mul t ipurpose  Bui ld ing  8 1  on February 1 0 ,  and 
i n t o  t h e  Warehouse and Maintenance Bui lding 86 on February 24 .  Over- 
a l l  c o n s t r u c t i o n  of t h e  e i g h t - s t o r y  A d m i n i s t r a t i v e  O f f i c e  B u i l d i n g  
No. 80 progressed  on schedu le  through February.  3 9 
MARCH 1967 
March 1: MSFC personne l  demonstrated t o  NAA, S&ID t h e  use  o f  mechanized 
s p r a y  foaming equipment e s p e c i a l l y  developed and adapted t o  r e p l a c e  
t h e  p r e s e n t  S - I 1  s t a g e  i n s u l a t i o n  w i t h  s p r a y  foam. Spray foam i n s u -  
l a t i o n  o f f e r e d  t h e  fo l lowing  advantages:  we igh t  r e d u c t i o n  and e a s i e r  
hand l ing  w i t h  e q u a l  performance.  1 
March 2: The f i r s t  Uprated S a t u r n  I nosecone,  Nosecone No. 1, f o r  u s e  on 
SA-206, l e f t  MSFC aboard t h e  Pregnant  Guppy a i r c r a f t  bound f o r  KSC. 2  
- The D i r e c t o r  o f  t h e  Advanced Systems O f f i c e ,  MSFC, announced f o r m a t i o n  
of a  t a s k  group t o  a s s i s t  i n  c o o r d i n a t i o n  o f  R&DO e f f o r t s  and t o  
s u p p o r t  Voyager P r o j e c t  d e f i n i t i o n  and i n i t i a t i o n .  The t a s k  g roup ,  
headed by L .  T. Spears  and i n c l u d i n g  W .  Y .  Jordan a s  Deputy, w i t h  
G .  Woodcock, W .  Rut ledge,  3. A .  Belew, and G. Turner ,  would f u n c t i o n  
a s  th'e S t a f f  O f f i c e  f o r  t h e  Voyager P r o j e c t  u n t i l  f u r t h e r  n o t i c e .  3 
- NASA announced MSFC would d e s i g n  and b u i l d  in -house  a  m u l t i p l e  docking 
a d a p t e r  (MDA) f o r  use  i n  an AA payload c l u s t e r  scheduled f o r  l a u n c h  
i n  1968-69. (See January  26 e n t r y . )  P r e l i m i n a r y  des igns  c a l l e d  f o r  
a  10- foo t -d iamete r ,  15- foo t - long  c y l i n d e r  surrounded by f i v e  36- inch-  
d iamete r  t u n n e l s  w i t h  docking c o l l a r s  and s e a l i n g  ha tches  f o r  o r b i t a l  
docking.  4 
March 3: The S-IC ~ a t t l e s h i p / A l l  Systems s t a g e  (S-IC-T) performed s u c c e s s -  
f u l l y  i n  t h e  f i r s t  Systems Demonstration T e s t  F i r i n g  i n  t h e  B-2 T e s t  
Stand a t  MTF. The 15-second f i r i n g  demonstra ted t h e  o p e r a t i o n a l  capa-  
b i l i t y  of t h e  t e s t  f a c i l i t y .  5  
- The S-IC-2 s t a g e  was shipped v i a  ba rge  from MSFC t o  KSC. 
6 
MULTIPLE DOCKING ADAPTER CONCEPT 
The t o p  drawing shows a  concep t  of  t h e  m u l t i p l e  docking a d a p t e r  
(MDA) t o  b e  des igned and b u i l t  by MSFC, The Lower drawing i s  of  a 






















































































































































































































































March 4: The S-11-2 s t a g e  p r e - s t a t i c  and GSE checkout were i n i t i a t e d  
a t  MTF. 7 
March 6: V e r t i c a l  assembly o f  t h e  S-IC-7 began w i t h  movement o f  t h e  t h r u s t  
s t r u c t u r e  t o  t h e  v e r t i c a l  assembly tower.  S-IC-7's t h r u s t  s t r u c t u r e  
d i f f e r e d  from prev ious  s t r u c t u r e s  i n s t a l l e d  i n  t h i s  p o s i t i o n  i n  t h a t  
i t  con ta ined  p r e v a l v e s ,  t h e  p r e s s u r e  volume compensating d u c t s  f o r  
t h e  f i v e  F-1 e n g i n e s ,  and t u b i n g  p r i o r  t o  i n s t a l l a t i o n .  8 
March 7: Assembly of t h e  S-IU-209 u n i t  began a t  IBM's H u n t s v i l l e  F a c i l i t y .  9 
- A s i m u l a t e d  s t a t i c - f i r i n g  t e s t  ended post -manufactur ing checkout  of 
t h e  S-IC-5 s t a g e  by Boeing. 1 0  
- An er roneous  Beckman D i g i t a l  Data System c u t o f f  a t  3 . 1  seconds  ended 
t h e  f i r s t  a t t e m p t  t o  f i r e  S-IB-9 i n  a l o n g - d u r a t i o n  t e s t .  Some two- 
and-a -ha l f  hours  l a t e r ,  however, t e c h n i c i a n s  a t  MSFC conducted a 
l o n g - d u r a t i o n  f i r i n g  o f  t h e  s t a g e  i n  which a l l  t e s t  o b j e c t i v e s  were  
ach ieved .  S-IB-9 f i r e d  142 .4  seconds from i g n i t i o n  command t o  inboard  
e n g i n e  c u t o f f  i n i t i a t e d  by t h e  s w i t c h  s e l e c t o r ,  and 145.4  seconds  
from i g n i t i o n  command t o  outboard eng ine  c u t o f f  r e s u l t i n g  from LOX 
d e p l e t i o n .  11 
March 8: NAA, S&ID, completed s t r u c t u r a l  bu i ldup  of t h e  S-11-4 s t a g e  and 
moved t h e  s t a g e  t o  S t a t i o n  I V  f o r  i n s u l a t i o n  c l o s e o u t  and sys tems  
12 
i n s  t a l l a t i o n .  
March 9: NAA, S&ID, completed t h e  f i n a l  bonding and c u r e  c y c l e  on t h e  
S-11-8 forward bulkhead i n  p r e p a r a t i o n  f o r  i t s  use  a s  p a r t  o f  t h e  
S-11-6 s t a g e .  (See January 1 9 . )  1 3  
March 9: DAC a i r l i f t e d  S-IVB-209 from Huntington Beach t o  SACTO t o  
undergo acceptance f i r i n g .  14 
March TO: MSE'C t e s t  pe rsonne l  i n s t a l l e d  the S-IC-S fuel t ank  i n  t he  S-LC 
T e s t  Stand and began p r e p a r a t i o n s  f o r  complet ing a  se r ies  of hydro-  
s t a t i c  p r e s s u r e  t e s t s .  The t e s t  d a t a  would be used by Boeing f o r  t ank  
d e s i g n  e v a l u a t i o n .  15 
- The H7-17 f i t u p  f i x t u r e  r e t u r n e d  t o  KSC from MTF. It would be used i n  
l i e u  of t h e  S - I 1  s t a g e  d u r i n g  s t a c k i n g  of t h e  AS-502 v e h i c l e  u n t i l  t h e  
S-11-2 f l i g h t  s t a g e  became a v a i l a b l e .  1 6  
- Systems r e t e s t  o f  S-IU-205 was completed by IBM and p r e p a r a t i o n s  began 
f o r  s t o r a g e  o f  t h e  u n i t  pending shipment t o  KSC, reschedu led  t o  occur  
i n  J u l y .  17  
- IBM completed r e t e s t  o f  t h e  second S a t u r n  V Ins t rument  U n i t  (S-IU-502), 
n e c e s s a r y  because  of t h e  i n c o r p o r a t i o n  o f  a  number of m o d i f i c a t i o n  k i t s .  
P r e p a r a t i o n s  f o r  shipment of t h i s  u n i t  t o  KSC began immediate ly .  1 8  
March 11: SA-500D Conf igura t ion  I t e s t i n g  concluded w i t h  a  s p e c i a l  t e s t  
t o  v e r i f y  t h e  f l i g h t  c o n t r o l  system. The C o n f i g u r a t i o n  I t e s t  pro-  
gram i n c l u d e d  r o l l  t e s t i n g  completed January  16 ,  p i t c h  t e s t i n g  com- 
p l e t e d  January  23, yaw t e s t i n g  completed February 15,  and l o n g i t u d i n a l  
t e s t i n g  completed February 26.  19 
March 13: The S-IC-2 which l e f t  MSFC aboard t h e  ba rge  Poseidon on March 3, 
a r r i v e d  a t  KSC. The s t a g e  was unloaded and moved i n t o  t h e  VAB f o r  
r e c e i v i n g  i n s p e c t i o n  p r i o r  t o  be ing  e r e c t e d  on t h e  Launch Umbi l i ca l  
Tower (LUT) #2. 2 0  
March 14: Workmen removed S-IB-9 from t h e  STTE a t  MSFC and loaded i t  
onboard t h e  ba rge  Palaemon f o r  r e t u r n  t o  MAF. 2  1 
March 15: Boeing comple ted  p o s t - s t a t i c  i n s p e c t i o n  and i n i t i a l  m o d i f i c a t i o n  
o f  t h e  S - I C - 3  s t a g e ,  p r e p a r e d  i t  f o r  s t o r a g e ,  and t u r n e d  i t  o v e r  t o  
NASA. 2 2 
March 16:  S-IVB-208 p o s t - f i r i n g  checkou t  ended and DAC p l a c e d  t h e  s t a g e  
i n  s t o r a g e  t o  a w a i t  sh ipmen t  t o  KSC. 2  3 
March 17:  The second S-IC-T f i r i n g  l a s t e d  60  s e c o n d s .  T h i s  f i r i n g  v a l -  
i d a t e d  t h e  f l ame  b u c k e t  w a t e r  f low p a t t e r n  o f  t h e  B-2 t e s t  s t a n d  and 
ended t h e  f a c i l i t i e s  c h e c k o u t  t e s t  s e r i e s  a t  MTF. 24  
- T e c h n i c i a n s  a t  RSC e r e c t e d  t h e  S-IC-2 s t a g e  on LUT $12 i n .  t h e  VAB t o  
b e g i n  t h e  b u i l d u p  and checkou t  o f  t h e  AS-502 v e h i c l e .  2 5  
- The S - I 1  B a t t l e s h i p  s t a g e  was f i r e d  f o r  a  m a i n s t a g e  d u r a t i o n  o f  29 
seconds  ( T e s t  No, 4 2 ) .  A g a s  g e n e r a t o r  o v e r  t e m p e r a t u r e  i n d i c a t i o n  
on Eng ine  No. 2  i n i t i a t e d  a u t o m a t i c  c u t o f f .  T e s t e d  on t h e  s t a g e  was 
a  2 . 5  seconds  t i m e  d e l a y  i n c o r p o r a t e d  i n  t h e  No. 5  LOX p r e v a l v e  c l o s -  
i n g  c i r c u i t .  The t i m e  d e l a y  would p r e v e n t  an  i n t e r f e r e n c e  problem 
between t h e  LOX p r e v a l v e  r e l i e f  i n  t h e  No. 5  f e e d  d u c t  and t h e  t h r u s t  
2  6  
cone  c r u c i f o r m  o c c u r r i n g  d u r i n g  f l i g h t  a c c e l e r a t i o n .  
March 18:  The S-IB-9 s t a g e  a r r i v e d  a t  Michoud from MSFC t o  unde rgo  p o s t -  
s t a t i c  m o d i f i c a t i o n .  2  7 
March 20: MSFC p e r s o n n e l  a t  t h e  Reds tone  a i r p o r t  s u c c e s s f u l l y  l o a d e d  
S-LU-502 i n  t h e  Super  Guppy a i r c r a f t  a f t e r  a  d e l a y  o f  f o u r  d a y s  due  
t o  h i g h  w i n d s .  The a i r c r a f t  c a r r i e d  i t s  c a r g o  t o  KSC. 2  8 
- NASA s c h e d u l e d  u s e  of  t h e  AS-204 b o o s t e r  t o  l a u n c h  t h e  f i r s t  A p o l l o  
LM on a n  unmanned f l i g h t  i n  t h e  summer o f  1967 s i n c e  i t  was t h e  l a s t  
b o o s t e r  equ ipped  w i t h  f u l l  R&D i n s t r u m e n t a t i o n .  O r i g i n a l  p l a n s  had 
been t o  u s e  t h e  AS-206 b o o s t e r .  However, t h e  AS-204 l a u n c h  v e h i c l - e ,  
uridamaged d u r i n g  the January  27 f i r e ,  would be moved from LC-34 t o  
LC-37,  a  s t a n d  a l r e a d y  equipped f o r  unmanned launches  of  t h e  EM, 
The AS-206 b o o s t e r  would be s t o r e d  f o r  u s e  i n  a subsequent  m i s s i o n ,  
Purpose  o f  t h e  f i r s t  LM m i s s i o n  would be t o  o b t a i n  d a t a  on a s c e n t  
and d e s c e n t  p r o p u l s i o n  sys tems,  i n c l u d i n g  a  r e s t a r t  of t h e  d e s c e n t  
s y s  tem; v e r i f y  LM s t r u c t u r e ;  and e v a l u a t e  s t a g i n g .  29 
March 20: MSFC announced ass ignment  of  Karl  Heimburg, D i r e c t o r ,  T e s t  Lab- 
o r a t o r y ,  a s  Ac t ing  D i r e c t o r  of T e s t  and E v a l u a t i o n  a t  MTF f o r  a n  i n -  
d e f i n i t e  p e r i o d .  I n  t h i s  ass ignment  M r .  Beimburg would be t h e  p r i n -  
c i p a l  member o f  MTF management f o r  t e s t  p l a n s  and p rocedures ,  f o r  
o p e r a t i o n  of t e s t  f a c i l i t i e s ,  f o r  o v e r a l l  t e s t  s a f e t y  and s u c c e s s ,  
and f o r  NASA d i r e c t i o n  o f  t e s t  programs c a r r i e d  o u t  by t h e  o n - s i t e  
c o n t r a c t o r s .  Th i s  ass ignment  would n o t  change c u r r e n t  a s s ignments  
o r  t h e  o r g a n i z a t i o n  s t r u c t u r e  a t  MTF even though M r .  Heimburg would 
have MTF personne l  and a  smal l  augmentat ion group of h i s  own s e l e c t i o n  
from t h e  MSFC Labora to ry  a s s i s t i n g  him. 3 0 
- MSFC awarded Bendix Corpora t ion  a  $7 .4  m i l l i o n  cos t -p lus -award- fee  
c o n t r a c t  f o r  development and p r o d u c t i o n  o f  ATM p o i n t i n g  c o n t r o l  s y s -  
tem (PCS). Bendix would produce t h r e e  u n i t s  by August .  The ATM 
system would p e r m i t  Apol lo  a s t r o n a u t s  t o  p o i n t  a  t e l e s c o p e  t o  s e l e c t e d  
r e g i o n s  o f  t h e  sun d u r i n g  a  p e r i o d  of maximum s o l a r  f l a r e  a c t i v i t i e s  
beg inn ing  i n  l a t e  1968.  American O p t i c a l  Company, under a  $740,460 
c o n t r a c t ,  would b u i l d  a  dynamic s i m u l a t o r  f o r  u s e  i n  deve lop ing  t h e  
3 1 
PCS . 
- The S-IB-9 s t age ,  barged from MSFC t o  MAF, was unloaded and moved t o  
t h e  VAB f o r  p o s t - s t a t i c  m o d i f i c a t i o n .  3 2 
March 21: NASA d i r e c t e d  MSFC t o  p r e p a r e  B o i l e r p l a t e  S p a c e c r a f t  (BP-30) 
a s  a con t ingency  payload f o r  a  p o s s i b l e  unmanned S a t u r n  V f l i g h t ,  
33 
28 
March 21:  DAC completed f a c t o r y  checkout  of S-IVB-210 i n i t i a t e d  on Feb- 
r u a r y  1 0 ,  The s t a g e  would be s t o r e d  a t  t h e  Space Systems Cente r  u n t i l  
l a t e  September due t o  a h i g h e r  p r i o r i t y  be ing  g iven  s t a g e s  S-IVB-503N, 
S-IVB-504N, and S-IVB-505N i n  use  of t h e  SACTO Complex. 3 4 
March 22: Buildup o f  t h e  SA-502 on t h e  LUT #2 con t inued  w i t h  e r e c t i o n  o f  
t h e  S - I 1  (H7-17) s p a c e r  a t o p  t h e  S-IC-2 s t a g e .  The S-11-2 s t a g e  would 
r e p l a c e  t h e  s p a c e r  on i t s  a r r i v a l  a t  KSC. 3 5 
March 23: DAC completed i n t e r n a l  i n s u l a t i o n s  i n  t h e  S-IVB-505N s t a g e .  36 
March 24: Pneumosta t ic  t e s t i n g  o f  t h e  S-11-5 s t a g e  was completed a t  S e a l  
Beach, C a l i f o r n i a .  37 
- Boeing personne l  removed S-IC-T from T e s t  Stand B-2 a t  MTF f o l l o w i n g  
p o s t - s t a t i c  checkout ,  t e s t  s t a n d  re fu rb i shment ,  and f a c i l i t i e s  modi- 
f i c a t i o n .  P r e p a r a t i o n  f o r  shipment o f  t h e  s t a g e  t o  H u n t s v i l l e ,  
commenced. 38 
- D r .  Wernher von Braun, MSFC D i r e c t o r ,  announced NASA'S s e l e c t i o n  o f  
Lee B. James,,.Manager o f  t h e  S a t u r n  I / I B  Program, t o  s e r v e  a s  NASA'S 
Deputy Program D i r e c t o r  o f  t h e  Apol lo  Program, O f f i c e  o f  Manned Space 
F l i g h t .  D r .  von Braun a l s o  announced appointment o f  Wil l iam T e i r ,  
Deputy Manager, S a t u r n  I/IB Opera t ions ,  t o  r e p l a c e  M r .  James a s  
S a t u r n  I / I B  Program Manager, and appointment of Wil l iam F. LaHat te ,  
Deputy Manager, S a t u r n  I / I B  Management, a s  the new Deputy Manager, 
S a t u r n  I / I B  Program. 39 
- IBM completed s t r u c t u r a l  assembly o f  S-IU-208 and moved t h e  u n i t  t o  
t h e  checkout  s t a n d .  40 
H 7 - 1 7  FIT-UP FIXTURE 
The H 7 - 1 7  f i t - u p  f i x t u r e  i s  be ing  e r e c t e d  a t o p  t h e  S-16-2 s t age  i n  
t h e  VAB a t  KSC a s  a s p a c e r  in l i e u  of  t h e  S-11 s t a g e ,  
30 
March 27: Welding and accep tance  of the  S - 1 1 - 9  aft and forward f a c i n g  
s h e e t s  f o r  use  on S-11-8 was made in l i e u  o f  t h e  S - S I - 8  s h e e t s  
d i v e r t e d  t o  a  t e s t  s t r u c t u r e  . 41 
- The S-IVB-209 s t a g e  was i n s t a l l e d  i n  t h e  VCL Tower No. 1 a t  SACTO. 
S tage  m o d i f i c a t i o n s  and s t a t i c  f i r i n g  p r e p a r a t i o n s  began. 42 
March 28: NASA p l a c e d  t h e  S-IC-3 s t a g e  i n  s t o r a g e  i n  t h e  Manufactur ing 
Bui ld ing  a t  Michoud t o  a w a i t  shipment t o  KSC. Boeing personne l  would 
complete p o s t - s t a t i c  m o d i f i c a t i o n s  t o  t h e  s t a g e  d u r i n g  t h e  p e r i o d  o f  
s t o r a g e .  43 
- The S-IVB s t a g e  was e r e c t e d  a t o p  t h e  H7-17 S - I 1  s p a c e r  i n  t h e  b u i l d u p  
of t h e  AS-502 v e h i c l e  on LUT #2. 44 
March 29: E r e c t i o n  o f  t h e  S-IU-502 on t h e  S-IVB s t a g e  completed i n i t i a l  
b u i l d u p  o f  t h e  second S a t u r n  V f l i g h t  v e h i c l e .  The VAB h i g h  bay 
q u a l i f i c a t i o n  t e s t i n g  on t h e  v e h i c l e  c o n t i n u e d .  45 
March 30: V e r t i c a l  assembly o f  t h e  major S-IC-7 s t a g e  components ended 
i n  MAF VAB w i t h  assembly of t h e  forward s k i r t .  4  6  
- P r e f i r i n g  t e s t s  and checkout  of t h e  S-11-2 were completed i n  p r e p a r a -  
t i o n  f o r  t h e  s t a t i c  f i r i n g  scheduled t h e  fo l lowing  day.  4  7 
- The S-IU-206 a r r i v e d  a t  MSFC from RSC v i a  t h e  Super Guppy. The u n i t  
would e n t e r  s t o r a g e  a t  IBM pending r e s c h e d u l e  o f  t h e  SA-206 launch .  4  8 
March 31: F a i l u r e  of t h e  No. 1 preva lve  t o  c l o s e  a t  T-8 minutes  caused 
program o f f i c i a l s  t o  s c r u b  t h e  f i r s t  a t t e m p t  t o  s t a t i c  f i r e  t h e  
S-11-2 s t a g e .  Cont inuing t h e  countdown t o  T-0 t o  determine i f  
a d d i t i o n a l  problems e x i s t e d  d i s c l o s e d  an i n t e r m i t t e n t  check v a l v e  
which prevented chi l ldown of Engine No, 3 .  49 
March 31: The S- IC-T  was t r a n s p o r t e d  from MTF t o  MAF aboard t h e  ba rge  
P e a r l  R i v e r .  A t  Michoud dockhands t r a n s f e r r e d  t h e  s t a g e  aboard t h e  
--
covered barge f o r  shipment t o  MSFC i n  H u n t s v i l l e .  50  
- NAA, S&ID, s u c c e s s f u l l y  completed an  i n t e g r a t e d  systems e v a l u a t i o n  r u n  
o f  t h e  S-11-3 s t a g e  a t  S e a l  Beach. 5 1 
- Workmen a t  KSC loaded  t h e  S-IB-6 s t a g e  on t h e  ba rge  Promise, f o r  s h i p -  
ment t o  Michoud. 5 2  
- Assembly of t h e  S-11-8 s t a g e  t h r u s t  s t r u c t u r e  began a t  S e a l  Beach. 5 3  
- B a t t l e s h i p  t e s t i n g  o f  t h e  S - I 1  B a t t l e s h i p  t e s t  s t a g e  equipped w i t h  
f i v e  u p r a t e d  5-2 eng ines  ended w i t h  T e s t  043, a  f u l l - d u r a t i o n  t e s t  
of approx imate ly  360 seconds mainstage o p e r a t i o n ,  Other  t e s t s  i n  
t h e  s e r i e s  i n c l u d e d  a  t r a n s i t i o n  f i r i n g  t e s t  040 on February 8, a  
f u l l - d u r a t i o n  f i r i n g  t e s t  041 on February 17,  and an a t t empted  f u l l -  
d u r a t i o n  tes t  042, c u t  o f f  a u t o m a t i c a l l y  a f t e r  20  seconds  o f  main- 
s t a g e  o p e r a t i o n  on March 17 .  5 4  
In March: MSFC r e c e i v e d  NASA a u t h o r i z a t i o n  t o  f a b r i c a t e  t h r e e  s p e c i a l  
f u l l - s c a l e  S - I 1  t e s t  s t r u c t u r e s  i d e n t i f i e d  a s  S-11-TS-A (LOX tank  
and lower LH2 t ank  assembly),  S-11-TS-B (upper  LH2 t a n k  and forward 
s k i r t  assembly) ,  and S-11-TS-C ( a f t  s k i r t / t h r u s t  s t r u c t u r e  assembly) .  
The u n i t s  would be used i n  a  t e s t  program t o  v e r i f y  t h e  i n t e g r i t y  o f  
t h e  l i g h t w e i g h t  s t r u c t u r e s  of t h e  o p e r a t i o n a l  S - I 1  s t a g e s  (S-I1. .4 
and s u b s e q u e n t ) .  5 5 
- NASA gave approva l  t o  r e b u i l d  t h e  Beta I11 T e s t  Stand a t  SACTO, s e v e r e l y  
damaged on January  20. 5 6 
APR ll 1965 
A p r i l  1: The S-IB-10 s t a g e ,  loaded onboard t h e  barge Palaemon t h e  p r e -  
v i o u s  day,  d e p a r t e d  Michoud f o r  MSFC. 1 
A p r i l  3: De-e rec t ion  o f  t h e  AS-206 v e h i c l e  from LC-37 fol lowed r e a s s i g n -  
ment of t h e  LE-1 m i s s i o n  t o  t h e  AS-204 v e h i c l e .  The S-IB-6 s t a g e  de-  
p a r t e d  KSC aboard t h e  Promise ba rge  en r o u t e  t o  Michoud. A t  Michoud, 
t h e  s t a g e  would e n t e r  s t o r a g e .  2  
- MSFC r e c e i v e d  t h e  Apol lo  B o i l e r p l a t e  (BP-30) s e r v i c e  and command mod- 
u l e s  t o  be modif ied f o r  use  a s  a  backup payload f o r  AS-501 and AS-502 
m i s s i o n s .  M o d i f i c a t i o n  would i n v o l v e  adding b a l l a s t  and i n t e r n a l  
s u p p o r t i n g  s t r u c t u r e s .  3  
A p r i l  4: Technicians  removed S-IC-500D from t h e  Dynamic Tes t  Tower and 
began p r e p a r a t i o n s  f o r  s h i p p i n g  t h e  b o o s t e r ,  used i n  C o n f i g u r a t i o n  
I dynandc t e s t s ,  t o  MTF f o r  s t o r a g e  i n  t h e  Booster  S t o r a g e  Bui ld ing .  4  
- NAA, S&ID, pe rsonne l  completed i n s t a l l a t i o n  o f  t h e  f i v e  5-2 e n g i n e s  
i n  t h e  S-11-4 s t a g e .  5  
A p r i l  5:  Boeing p laced  t h e  S-IC-4 s t a g e  i n  t h e  MTF S-IC S t a t i c  T e s t  
S tand .  The s t a g e  had a r r i v e d  t h e  p rev ious  day from MAF aboard t h e  
ba rge  P e a r l  R i v e r .  6  
A p r i l  6: MTF personne l  conducted a  s u c c e s s f u l  368-second f i r i n g  o f  t h e  
S-11-2 s t a g e .  7 
- NASA r e v i s e d  d e s i g n a t i o n s  f o r  Apol lo  and AA miss ions :  ( 1 )  a l l  Apol lo  
miss ions  would be numbered s e q u e n t i a l l y  i n  t h e  o r d e r  f lown,with  t h e  






























































































































































e t c . ;  ( 2 )  AA mLssions would be d e s i g n a t e d  s e q u e n t i a l l y  a s  A A P - I ,  
AAP-2, e t c .  Number d e s i g n a t i o n s  would n o t  d i f f e r e n t i a t e  between 
manned or  unmanned Uprated S a t u r n  I and S a t u r n  V m i s s i o n s .  8 
A p r i l  7 :  The S-IB-6 s t a g e  a r r i v e d  a t  MAF from KSC f o r  s t o r a g e  pending 
r e s c h e d u l e  of Uprated S a t u r n  I f l i g h t s .  9 
- IBM i n i t i a t e d  checkout  of  t h e  S-IU-208 u n i t .  1 0  
A p r i l  9 :  The S-IB-10 s t a g e ,  shipped by ba rge  from MAF on A p r i l  1, 
11 
a r r i v e d  a t  MSFC's H u n t s v i l l e  dock.  
- The S-IC-T which l e f t  Michoud aboard t h e  Poseidon ba rge  on A p r i l  1 
a r r i v e d  a t  MSFC. A t  MSFC i t  e n t e r e d  s t o r a g e  i n  t h e  ME L a b o r a t o r y  
t o  a w a i t  use  i n  r e s e a r c h  and development t e s t s .  12 
- NASA d i s e s t a b l i s h e d  i t s  f i e l d  a c t i v i t y  of  t h e  O f f i c e  of  I n d u s t r y  A f f a i r s  
a t  Downey, C a l i f o r n i a ,  and r e a s s i g n e d  pe r sonne l  and t h e  f u n c t i o n s  
fo rmer ly  performed by t h e  o f f i c e  t o  MSFC and MSC. MSFC became respon-  
s i b l e  f o r  complete  s u p p o r t  o f  t h e  S - I I  and o t h e r  c u r r e n t l y  a s s i g n e d  
MSFC c o n t r a c t s .  MSC became r e s p o n s i b l e  f o r  complete  s u p p o r t  o f  t h e  
Command and S e r v i c e  Module and o t h e r  c u r r e n t l y  a s s i g n e d  MSC c o n t r a c t s ;  
c e r t a i n  common f u n c t i o n s  such  a s  l o c a l  supply  d i s t r i b u t i o n ,  r e c e i v i n g  
i n s p e c t i o n ,  d i v i s i o n a l  burden s u r v e i l l a n c e ,  r a t e  n e g o t i a t i o n s ,  p roce -  
d u r e s  a p p r o v a l ,  and annual  overhead n e g o t i a t i o n s ;  and c e n t r a l  admin- 
i s t r a t i o n  of new c o n t r a c t s  a s s i g n e d  from o t h e r  NASA C e n t e r s  o r  
Department of Defense .  The two C e n t e r s  would accomplish  t h e  a s s i g n e d  
f u n c t i o n s  through r e s p e c t i v e  R e s i d e n t  Manager O f f i c e s  a t  NAA, S&ID, 
Downey , C a l i f o r n i a .  1 3  
A p r i l  10:  CCSD t e s t  pe r sonne l  a t  MSFC i n s t a l l e d  S-IB-10 i n  t h e  STTE and 
began p r e p a r a t i o n s  f o r  t e s t i n g  t h e  s t a g e ,  t h e  f i f t h  u s i n g  H - l  e n g i n e s ,  
c a p a b l e  of producing 205,000 (205K) pounds of t h r u s t  e a c h ,  14 
A p r i l  1 2 :  DAC t e c h n i c i a n s  completed s t a g e  checkout  of S-IVB-504N i n  t h e  
Space Systems Cen te r  and moved t h e  s t a g e  t o  t h e  Manufac tu r ing  Tower 7 
f o r  i n  s t a 1  l a t i o n  of t h e  d u a l  r e p r e s s u r i z a t i o n  sys tem.  15 
A p r i l  13: The S-IVB-206 s t a g e ,  d e - e r e c t e d  from LC-37 f o l l o w i n g  r e a s s i g n -  
ment of  t h e  LM-1 miss ion  t o  t h e  AS-204 v e h i c l e ,  was shipped from KSC 
v i a  t h e  Super Guppy a i r c r a f t  t o  SACTO where i t w o u l d  be s t o r e d .  16 
~ ~ r i l  14: MSFC's T e s t  Labora to ry  assumed l e a d  r e s p o n s i b i l i t y  f o r  long-  
term s t o r a g e  o f  S a t u r n  s t a g e s  and r e l a t e d  hardware.  The Lab began 
p r e p a r a t i o n  of  a  p l a n  t o  s t a n d a r d i z e  s t o r a g e  requ i rements  and t o  
p rov ide  guidance t o  e x i s t i n g  s t a g e  and /o r  eng ine  s t o r a g e  s t u d y  
17 
L I 
c o n t r a c t s .  
- S-IVB-505N tank  i n s t a l l a t i o n s ,  c l e a n i n g ,  and c l o s i n g  were completed i n  
Tower 4  of  t h e  Space Systems Center  and t h e  s t a g e  moved t o  Tower 2  
f o r  s k i r t  j o i n i n g  and i n s t a l l a t i o n .  18 
A p r i l  15: The S-11-2 s t a g e  performed s u c c e s s f u l l y  367 seconds i n  i t s  
second and f i n a l  accep tance  t e s t  a t  MTF. 19 
- MSFC completed award of  one-year ,  c o s t - p l u s - i n c e n t i v e - a w a r d - f e e  (CPIF) 
c o n t r a c t  e x t e n s i o n s  to ta l l ing  more than  $57 m i l l i o n  f o r  e n g i n e e r i n g ,  
f a b r i c a t i o n ,  and i n s t i t u t i o n a l  s u p p o r t  s e r v i c e s  f o r  t h e  S a t u r n  l aunch  
v e h i c l e  program. R e c i p i e n t s :  Sper ry  Rand C o r p o r a t i o n ,  $12,695,727; 
V i t r o  C o r p o r a t i o n  $5,344,159; Brown Engineer ing  Company, $12,350,140; 
Spaco,  I n c o r p o r a t e d ,  $5,971,638; Northrop C o r p o r a t i o n ,  $3,905,000; 
Hayes I n t e r n a t i o n a l  Corpora t ion ,  $4,969,277; Management S e r v i c e s ,  
I n c o r p o r a t e d ,  $5,560,941; Rust  Eng ineer ing  Company, $599,090; and 
RCA S e r v i c e  Company, $5,749,907.  2 0  
April 15: The Loskheed C a l i f o r n i a  Company reported r e s u l t s  of a  s t u d y  
performed for MSFC on the evolution of an earth-to-orbit transpor- 
tation system that would be able to adapt in an optimum way to an 
increasing transport volume. Entitled "Reusable Aerospace Passenger 
Transport: Study of Incremental Development Approaches," the inves- 
tigation compared alternate routes available for development of a 
reusable system in an incremental fashion as an extension of presently 
approved launch vehicles and spacecraft. 2 1 
April 17: At MAF CCSD personnel completed post-static modification and 
checkout of the S-IB-8 stage. 22 
- NAA, S&ID, completed successfully the automatic integrated systems 
checkout of the S-11-3 stage. 2 3 
- NAA, SLID, personnel completed the S-11-5 LH in-tank systems installa- 2 
tions and moved the stage to Assembly Station I1 at Seal Beach for 
installation of remaining systems and insulation closeout. 24 
April 18: Structural assembly of the S-11-9 stage began with meridian 
welding of the aft facing sheet gores. 2 5 
April 19: MSFC completed the Uprated Saturn I nose cone No. 2 for use on 
SA-208 and, due to the realignment of the Uprated Saturn I flight 
program, placed it in storage instead of shipping it to KSC. 
2 6 
- The S-IVB-211 stage entered post-manufacturing checkout following 
stage joining and 5-2 engine installation. 2 7 
April 20: CCSD moved S-IB-7 into the functional checkout complex for a 
reverification checkout. NASA requested such a checkout because of 
the extensive modification to S-IB-7 and due to the slip in the 
UPRATED SATURN NOSE CONE NO. 2 I N  FABRICATION 
Shown i n  f a b r i c a t i o n  i s  t h e  s t r u c t u r a l  framework f o r  t he  Uprated 
Sa turn  I nose cone No. 2.  Due t o  a real ignment  of t h e  f l i g h t  program, 
t h e  nose cone when completed, w i l l  be placed i n  s to rage  r a t h e r  than  
shipped t o  KSC. 
38 
s h i p p i n g  d a t e  t o  KSC,  During and subsequent  t o  t h e  checkout ,  a d d i -  
t i o n a l  m o d i f i c a t i o n s  would be i n c o r p o r a t e d  i n t o  t h e  s t a g e  c o n f i g u r a -  
t i o n .  These would i n c l u d e  components and assembl ies  n e c e s s a r y  p r i o r  
t o  movement of t h e  s t a g e  t o  in-house s t o r a g e ;  a d d i t i o n a l  f l i g h t  i t ems  
n o t  i n s t a l l e d  d u r i n g  p o s t - s t a t i c  a l t e r a t i o n s ;  and n o n f l i g h t  i t e m s ,  
p a i n t i n g s ,  and c l e a n i n g  n e c e s s a r y  i n  p r e p a r i n g  t h e  s t a g e  f o r  in -house  
s t o r a g e  and f o r  shipment .  2 8 
A p r i l  20: V e r t i c a l  assembly o f  t h e  S-IC-7 s t a g e  was completed by Boeing 
a t  Michoud . 2 9 
- I B M  i n i t i a t e d  checkout  o f  the' S-IU-503 u n i t .  3 0  
- P r e p a r a t i o n  o f  BP-30 a s  a  cont ingency payload f o r  e i t h e r  t h e  f i r s t  o r  
second unmanned S a t u r n  V f l i g h t  was a s s i g n e d  t o p  p r i o r i t y  a t  MSFC 
i n  o r d e r  t o  meet t h e  AS-501 launch schedu le .  3  1 
- A s  a  r e s u l t  of  t h e  new emphasis on s a f e t y  genera ted  by t h e  Apol lo  
c a p s u l e  a c c i d e n t  i n  January 1967, MSFC management and c o n t r a c t o r  
r e p r e s e n t a t i v e s  met a t  t h e  Cen te r  t o  form t h e  MSFC/Contractor Sys- 
tem S a f e t y  Network. Simul taneously ,  t h e  f i r s t  Technical  I n t e r c h a n g e  
mee t ing  was he ld  a t  which t ime t h e  r e p r e s e n t a t i v e s  d i s c u s s e d  t e c h -  
n i c a l  problems o r  c o n d i t i o n s  t h a t  cou ld  r e s u l t  i n  unseen f a i l u r e  o r  
l o s s  of l i f e  and p o s s i b l e  p r e v e n t i o n  and s o l u t i o n s  t o  such .  32 
A p r i l  21: Three LSSM MTA's t e s t e d  a t  t h e  Yuma Proving Ground a r r i v e d  a t  
t h e  MSFC/Huntsville T e s t  Labora to ry  t o  undergo reassembly and check- 
o u t  p r i o r  t o  a d d i t i o n a l  t e s t s  . Purpose of a d d i t i o n a l  t e s t i n g  i s  t o  
de te rmine  v e h i c l e  power requ i rements  and t o  o b t a i n  human f a c t o r s  
i n f o r m a t i o n .  3  3  
A p r i l  23: The S-IC-D s t a g e  a r r i v e d  a t  MTF from H u n t s v i l l e ,  Alabama. 
Workmen a t  MTF p laced  t h e  s t a g e  i n  s t o r a g e  pending i t s  use i n  t h e  
e a r l y  f a l l .  34 
A p r i l  24: F a b r i c a t i o n  of a q u i c k - r e l e a s e  manhole cover was completed by 
MSFC, This  kype eover  i s  used i n  the  S-LVB forward bulkhead t o  pro-  
v i d e  e n t r y  i n t o  t h e  o r b i t a l  workshop, 35 
A p r i l  26: A f i r s t  a t t e m p t  t o  a c c e p t a n c e - f i r e  S-IVB-503N was scrubbed 
because of e r r a t i c  o p e r a t i o n  o f  t h e  p r o p e l l a n t  u t i l i z a t i o n  (PU) 
system.  Replacement o f  the  PU system began immediate ly .  36 
- D r .  George Bucher, Techn ica l  and S c i e n t i f i c  A s s i s t a n t  t o  t h e  D i r e c t o r ,  
Research P r o j e c t s  Labora to ry  (RPL), was appo in ted  by t h e  R&DO 
D i r e c t o r  t o  t h e  p o s i t i o n  o f  A s s i s t a n t  D i r e c t o r  o f  RPL. I n  t h i s  
c a p a c i t y  he  would a s s i s t  i n  p lann ing  and e x e c u t i n g  t h e  in -house  work 
program, t h e  f l i g h t  experiment development program, and s c i e n t i f i c  
and t e c h n o l o g i c a l  programs i n  s u p p o r t  o f  MSFC development p r o j e c t s .  
He would a l s o  assume charge  of t h e  Lab i n  t h e  absence of t h e  D i r e c t o r  
and t h e  Deputy D i r e c t o r .  3 7 
A p r i l  27: MSFC completed a  review of t h r e e  p r e v i o u s  S a t u r n  I B  Improve- 
ment s t u d i e s  and confirmed t h a t  i t  would be f e a s i b l e  t o  i n c r e a s e  t h e  
payload c a p a b i l i t y  o f  t h e  Uprated S a t u r n  I by u s e  o f  s o l i d  r o c k e t  
motor (SRM) s t r a p - o n s  o r  by use  o f  SRM's a s  t h e  f i r s t  s t a g e  b o o s t e r ,  
Recommendations f o r  r e l a t e d  a r e a s  f o r  f u t u r e  i n v e s i t g a t i o n  inc luded :  
i n s t r u m e n t  u n i t  impact  and m o d i f i c a t i o n s ,  s o l i d  motor t h r u s t  v e c t o r  
c o n t r o l  e v a l u a t i o n ,  s o l i d  motor hand l ing  and t r a n s p o r t a t i o n ,  use  of 
a  c l u s t e r  of 156- inch SRM's w i t h  t h e  S-IVB, and aerodynamic d a t a  
38 
a n a l y s i s  and e v a l u a t i o n .  
A p r i l  28: S - IB- lo ' s  p r o p e l l a n t  system f u n c t i o n e d  s a t i s f a c t o r i l y  d u r i n g  
i t s  f i r s t  p r o p e l l a n t  load ing  t e s t .  39 
- The S-LC-S f u e l  t ank  h y d r o s t a t i c  p r e s s u r e  t e s t s  were completed i n  t h e  
S-IC T e s t  Stand a t  MSFC. Boeing would use t h e  t e s t  d a t a  i n  f u e l  t ank  
d e s i g n  e v a l u a t i o n .  40 
A p r i l  2 9 :  Rydrostatic t e s t s  of t h e  S-11-7  f o r n a r d  bulkhead were completed 
by NAA, S&ID. 4 1 
- The McDonnell A i r c r a f t  Corpora t ion  and Douglas A i r c r a f t  Company, t h e  
c o n t r a c t o r  f o r  S a t u r n  V S-IVB s t a g e s ,  merged t o  form McDonnell 
Douglas Corpora t ion ,  pending approva l  by t h e  U .  S .  J u s t i c e  Department.  42 
I n  A p r i l :  The S-IVB-506N s t a g e  t a n k  assembly,  proof  t e s t i n g ,  and c l e a n -  
i n g  were completed a t  DAC's Space Systems Cente r  Tower No. 1. 4 3 
- The f i r s t  phase i n  r e a c t i v a t i o n  o f  t h e  Beta I11 T e s t  Stand a t  SACTO 
began; i t  invo lved  c l e a n  up o f  d e b r i s  and a  comprehensive assessment  
of damage. 44  
- NASA awarded CCSD C o n t r a c t  NAS8-21107 i n  t h e  amount of $113,400 t o  
c o n t i n u e  e i g h t  months an  Uprated S a t u r n  I Improvement Study.  Purpose  
of t h e  s t u d y  was t o  p rov ide  more d e t a i l e d  d a t a  on a  p r o j e c t e d  Uprated 
S a t u r n  I system w i t h  a  120- inch SRM having seven and o n e - t h i r d  s e g -  
ments .  The c o n t r a c t o r  was a l s o  t o  i n v e s t i g a t e  t h e  o p t i o n  o f  l aunch ing  
t h e  v e h i c l e  w i t h  f o u r ,  two, o r  no SRM's depending on m i s s i o n  r e q u i r e -  
ments .  The s t u d y  would end i n  December 1967. 45 
- IBM r e c e i v e d  C o n t r a c t  NAS8-21076 i n  t h e  amount o f  $222,000 t o  pe r fo rm 
a  companion and s u p p o r t i n g  s t u d y  t o  CCSD's Uprated S a t u r n  I Improve- 
ment Study.  I B M ' s  e f f o r t  l a s t i n g  seven months would i n v o l v e  d e f i n i -  
t i o n  o f  a s t r i o n i c s  systems r e q u i r e d  t o  implement s e l e c t e d  v e h i c l e  
c o n f i g u r a t i o n s .  
























































































































































May I: CCSD personne l  rendered S- IB-8  s t a g e  "'ready f o r  sh ipment"  t o  KSC 
and t h e n  prepared i t  f o r  s t o r a g e  pending a f i r m  shipment d a t e .  I 
- NASA personne l  completed t h e  i n i t i a l  S-11-3 s t a g e  shakedown i n s p e c t i o n  
a t  NAA, S&ID. R e i n s p e c t i o n  of t h e  s t a g e  e l e c t r i c a l  networks and t h e  
LOX tanks  would occur  p r i o r  t o  a f i n a l  systems r e t e s t  and s t a g e  s h i p -  
ment t o  MTF. 2 
- The S-11-6 s t a g e  pneumosta t ic  t e s t i n g  was completed a t  S e a l  Beach. 3 
May 3: The S-\IVB-503N s t a g e  s u c c e s s f u l l y  performed an accep tance  f i r i n g  
of 446.9 seconds ,  w i t h  c u t o f f  i n i t i a t e d  by t h e  PU processor  due  t o  
imminent LOX d e p l e t i o n .  4 
May 8: The S-IC-6 s t a g e  e n t e r e d  post -manufactur ing checkout i n  t h e  
Michoud S t a g e  T e s t  Bui ld ing .  During t h e  checkout two of t h e  s t a g e  
eng ines  would be removed, reworked, and r e i n s t a l l e d .  5 
- Technic ians  a t  SACTO conducted a 230-second oxygen-hydrogen b u r n e r  
performance v e r i f i c a t i o n  t e s t  and a s p e c i a l  LH r e c i r c u l a t i o n  pump 2 
f i r i n g  purge t e s t  on S-IVB-503N. S a t i s f a c t o r y  r e s u l t s  were o b t a i n e d  
w i t h  b o t h  t e s t s .  6 
May 9:  The S-IB-10 s t a g e  performed s u c c e s s f u l l y  i n  a 35.4-second s h o r t -  
d u r a t i o n  accep tance  f i r i n g .  7 
May 10:  NASA awarded McDonnell Douglas Corpora t ion  a $4,665,000 m o d i f i -  
c a t i o n  t o  an e x i s t i n g  c o n t r a c t  f o r  r e l i a b i l i t y  and v e r i f i c a t i o n  
t e s t i n g  of S a t u r n  S-IVB s t a g e  components. 8 
May E l :  S a t u r n  V Corafiguration I1 dynamic s e s t s  s t a r t e d  a t  MSFG'S stet 
complex, 9 
May 12: CCSD completed p o s t - s t a t i c  modi f ica t ion  of t he  S-IB-9 s t a g e  and 
i n i t i a t e d  pos t - s t a t i c  checkout.  10  
- A t  SACTO, McDonnell Douglas Corporat ion personnel  t r a n s f e r r e d  t h e  
S-IVB-503N s t age  from t h e  Beta I Tes t  Stand t o  t h e  VCL f o r  pos t -  
acceptance f i r i n g  modi f ica t ions  and checkout.  11 
May 14: The S-IVB-209 s t a g e  was t r a n s f e r r e d  from t h e  VCL t o  t he  Beta I 
Tes t  Stand fo r  p r e f i r i n g  checkout. 12 
May 15: MTF personnel  completed p o s t - s t a t i c  checkout ope ra t i ons ,  removed 
the S-11-2 s t a g e  from Tes t  Stand A-2, and began p repa ra t i ons  f o r  
immediate shipment of  t h e  s t a g e  t o  KSC. 13 
May 16: The S-IC-4 s t a g e  succes s fu l ly  performed a 125-second d u r a t i o n  
acceptance f i r i n g  a t  MTF. 14  
May 17: A combined launch veh ic l e  guidance and c o n t r o l  t e s t  climaxed 
the  e l e c t r i c a l  mating and checkout t e s t s  on t he  Sa turn  502 v e h i c l e  
on the  LUT {/2 a t  KSC. Following the  succes s fu l  t e s t  a l l  s t a g e s  
were powered down f o r  a week of  mod i f i ca t i ons .  
15 
May 19: A t  MTF NASA formally dec la red  the S-IC S t a t i c  Tes t  Stand,  B-2 
p o s i t i o n ,  and i t s  support ing systems a c t i v a t e d  and i n  a formal c e r -  
emony turned the  s t and  over t o  t he  Boeing Company f o r  use i n  s t a t i c  
16 
f i r i n g  S-IC s t a g e s .  
May 20:  The S-11-2  s t a g e ,  aboard the  barge Poseidon, l e f t  MTF en r o u t e  
t o  KSC. 1 7  
May 20: NAA, §&ID,  completed t h e  S-11-TS-C t e s t  s t r u c t u r e  and prepared  
i t  f o r  ba rge  shipment from C a l i f o r n i a  t o  MSFC, H u n t s v i l l e ,  L 8 
May 22: The S- IB-10 s t a g e  performed s u c c e s s f u l l y  d u r i n g  a long-dura  t i o n  
accep tance  t e s t  viewed by Vice P r e s i d e n t  Hubert H.  Humphrey. Inboard  
eng ine  c u t o f f  i n i t i a t e d  by t h e  s w i t c h  s e l e c t o r  occur red  142.7 seconds  
a f t e r  i g n i t i o n  command; ou tboard  eng ine  c u t o f f  i n i t i a t e d  by t h e  
backup t i m e r  occurred 145.7 seconds fo l lowing  i g n i t i o n  command. 1 9  
- The ML-1 redundant  h o i s t  and t h e  MI,-2 pr imary damper sys tem completed 
q u a l i f i c a t i o n  t e s t i n g  a t  MSFC. 20  
May 23: CCSD personne l  completed a r e v e r i f i c a t i o n  checkout  o f  S-IB-7 
and began p r e p a r a t i o n s  f o r  in-house s t o r a g e  of t h e  s t a g e  a t  MAF. 2 1 
May 24: The S-11-2 f l i g h t  s t a g e  a r r i v e d  on dock a t  KSC. P r e p a r a t i o n s  
f o r  low bay checkout  commenced, i n c l u d i n g  proof  p r e s s u r e  i n s u l a t i o n  
t e s t s  and power-on t e s t s .  2 2 
- Merid ian  welding of t h e  S-11-8 forward bulkhead,  begun on A p r i l  11, 
ended. 2 3 
- NASA announced t h a t  t h e  S-11-1 s t a g e  of t h e  f i r s t  S a t u r n  V would b e  
d i smant led  a t  KSC t o  check f o r  any " h a i r l i n e "  c r a c k s .  T h i s  d e c i s i o n  
was made a f t e r  s i m i l a r  c r a c k s  had been found i n  an  S - I 1  f l i g h t  s t a g e  
a t  NAA's S e a l  Beach, C a l i f o r n i a ,  p l a n t ,  2 4 
May 25: The MSFC D i r e c t o r  announced t h e  c r e a t i o n  o f  t h e  MSFC S a f e t y  
Board t o  be chairmanned by E r i c h  Neubert ,  A s s o c i a t e  Deputy D i r e c t o r ,  
T e c h n i c a l ,  and composed o f  r e p r e s e n t a t i v e s  from t h e  v a r i o u s  Cen te r  
e lements .  The S a f e t y  Baord would s e r v e  a s  t h e  focus  f o r  s a f e t y  
a c t i v i t i e s  o f  t h e  Center  u n t i l  t h e  adven t  o f  a new S a f e t y  O f f i c e .  2 5 
May 26 :  S - 1 1  B a t t l e s h i p  t r a n s i t i o n  and f u l l - d u r a t i o n  t e s t i n g  d u r i n g  t h e  
f i r s t  h a l f  of  1967 ended w i t h  t h e  s e v e n t h  t e s t .  F i r i n g s  i n c l u d e d  
a  1 .8 - second  t r a n s i t i o n  t e s t  February  18; t h e  f i r s t  f u l l - d u r a t i o n  
t e s t  (360 seconds )  February  17;  f o u r  f u l l - d u r a t i o n  t e s t s  o f  355 o r  
more seconds on March 17 ,  March 31, A p r i l  26 and May 26; and a n o t h e r  
t r a n s i t i o n  t e s t  o f  5 0  seconds d u r a t i o n  May 1 2 .  2 6 
- Boeing r e p l a c e d  two F-1 e n g i n  es  i n  t h e  S-IC-6 s t a g e  undergoing p o s t -  
manufactur ing checkout  a t  Michoud. 2 7 
- The S-IVB-504N s t a g e  underwent p a i n t i n g  and f i n a l  i n s p e c t i o n  i n  Bui ld -  
i n g  45 a t  McDonnell Douglas C o r p o r a t i o n ' s  Space Systems C e n t e r .  2 8 
May 29: Second phase i n  t h e  r e a c t i v a t i o n  of t h e  Beta I11 T e s t  S tand  a t  
SACTO g o t  underway. This  phase,  programmed f o r  1 3  weeks, invo lved  
a c t u a l  r e fu rb i shment  o f  t h e  s t a n d  i t s e l f .  29 
I n  May: McDonnell Douglas pe rsonne l  completed i n s t a l l a t i o n  of t h e  5-2 en-  
g i n e  i n  S-IVB-505N, completed h y d r a u l i c  hookup, and e r e c t e d  t h e  s t a g e  
i n  Tower 5 a t  t h e  Space Systems Cente r  t o  beg in  sys tems checkout .  30 
- Personnel  a t  McDonnell Douglas Corpora t ion  completed t h e  S-IVB-507 
tank  assembly ( j o i n i n g  of t h e  l i q u i d  hydrogen t a n k ,  l i q u i d  oxygen 
t a n k  and forward dome), and p laced  t h e  assembly i n  t h e  I n s u l a t i o n  
Chamber of t h e  Space Systems Cente r .  3 1 
- R e l o c a t i o n  of t h e  f a b r i c a t i o n  s t a n d  i n t o  a new High Bay a t  IBM's 
H u n t s v i l l e  F a c i l i t y  i n t e r r u p t e d  s t r u c t u r a l  f a b r i c a t i o n  of S-IU-505 
begun e a r l i e r  i n  t h e  month. 32 
J U N E  1969 
June 1: Technic ians  i n s t a l l e d  t h e  S-LC-T i n  t h e  MSFC S-LC T e s t  S tand  and 
began p r e p a r a t i o n s  f o r  an  approximate  40-second-durat ion t e s t  sched-  
u led  t o  occur  i n  l a t e  J u l y .  1 
June 2: Having completed t h e  f i r s t  s e r i e s  of p re launch  checkout  t e s t s  on 
t h e  SA-501 v e h i c l e ,  t e c h n i c i a n s  a t  KSC des tacked  i t  t o  X-ray and 
r e p a i r  i m p e r f e c t i o n s  i n  t h e  p r o p e l l a n t  t anks  o f  t h e  S - I 1  s t a g e .  2 
- D r .  Wernher von Braun announced r e d e s i g n a t i o n  o f  t h e  Research P r o j e c t s  
Labora to ry  a t  MSFC t o  space' Sc iences  Labora to ry .  The new t i t l e  more 
" c l e a r l y  d e f i n e s  t h e  f u n c t i o n  and more a c c u r a t e l y  i d e n t i f i e s  t h e  Lab 
w i t h  t h e  t e c h n i c a l  and s c i e n t i f i c  environment o f  MSFCts R&DO, p a r t i c -  
u l a r l y  w i t h  r e s p e c t  t o  t h e  space  s c i e n c e s .  (13 
June 6: S-IC-4 r e t u r n e d  from MTF t o  MAF aboard t h e  barge P e a r l  R i v e r .  
A t  MAF i t  e n t e r e d  t h e  S tage  T e s t  Bui ld ing  f o r  re fu rb i shment  and  
pos t - s t a t i c  m o d i f i c a t i o n .  4  
- D r .  Wernher von Braun i n  t h e  Grea t  H a l l  o f  t h e  o r i g i n a l  Smithsonian 
Bui ld ing ,  r e c e i v e d  t h e  Smithsonian Langley Medal f o r  o u t s t a n d i n g  
c o n t r i b u t i o n s  t o  a e r o n a u t i c s  and a s t r o n a u t i c s  and a  " c r e a t i v e  v i s i o n  
o f  t h e  p r a c t i c a l  a p p l i c a t i o n s  o f  r o c k e t  power. . ." He was t h e  
t h i r t e e n t h  r e c i p i e n t  o f  t h e  coveted award i n  i t s  59-year e x i s t e n c e .  5 
- NAA, ShID, shipped t h e  S-11-TS-C t e s t  s t r u c t u r e ,  completed May 20,  
from S e a l  Beach t o  MSFC f o r  use  i n  s t r u c t u r a l  t e s t s  v e r i f y i n g  t h e  
i n t e g r i t y  o f  t h e  l i g h t w e i g h t  s t r u c t u r e s  of o p e r a t i o n a l  S - I 1  s t a g e s .  6 
June 7:  Workmen removed S-IB-10 from t h e  MSFC s t a t i c  t e s t  tower and p r e -  
pared the  s t a g e  f o r  r e t u r n  shipment t o  MAF on June 8 .  7 
- I B M  completed checkout o f  t h e  S- IU-208  u n i t .  8 
4 7 
ATM PROJECT MANAGER EXAMINES MOCKUP 
Rein  I s e ,  Apol lo  Telescope Mount P r o j e c t  Manager reviews a n  ATM 
mockup i n c l u d e d  i n  a  c l u s t e r  of  Apol lo  A p p l i c a t i o n s  pay loads .  Large  
p a n e l s  on t h e  AT79 and t h e  S- IVB workshop d e p i c t  t h e  s o l a r  c e l l  a r r a y s  
t o  p r o v i d e  e l e c t r i c  power f o r  s t a y s  i n  space  of  a month i n i t i a l l y ,  
Other  e l ements  o f  t h e  c l u s t e r  a r e  t h e  Apol lo  s p a c e c r a f t ,  t o p ,  and t h e  
mapping and su rvey  module, l e f t ,  
48 
June 8: MSFC r e v i s e d  t h e  MAF c h a r t e r  t o  r e f l e c t  t h e  name change from 
"Michoud Opera t ions  " t o  'Michoud Assembly F a c i l i t y  " announced by 
NASA i n  J u l y  1965. 9 
June 10: MSFC d e l i v e r e d  t o  t h e  KSC dock t h e  ML-1 redundant  h o i s t  and 
t h e  ML-2 pr imary damper sys tem.  1 0  
June 13: The S-IB-10 s t a g e  a r r i v e d  a t  MAF aboard t h e  Palaemon b a r g e  from 
MSFC, H u n t s v i l l e ,  where i t  had undergone accep tance  t e s t s .  11 
- Technic ians  a t  KSC completed dye p e n e t r a n t  and X-ray i n s p e c t i o n  o f  t h e  
S-11-2 s t a g e .  (See June 2  e n t r y . )  Two smal l  f l aws  were found and 
r e p a i r e d ,  12 
June 14: McDonnell Douglas Corpora t ion  a b o r t e d  two a t t e m p t s  t o  s t a t i c -  
f i r e  t h e  S-IVB-209 s t a g e  a t  SACTO. Abort  No. 1 occur red  due t o  a  
f a l s e  i n d i c a t i o n  from t h e  r e u s a b l e  i g n i t i o n  d e t e c t  probe; a b o r t  
No. 2  due t o  an  a p p a r e n t  r e l a y  f a i l u r e ,  a l t h o u g h  i n  p o s t - t e s t  i n v e s -  
t i g a t i o n  i t  d i d  n o t  r e p e a t  t h e  f a i l u r e .  1 3  
- S p e c i a l  t e s t s  t o  determine t h e  b e s t  way t o  recover  and r e u s e  t h e  
S a t u r n  V f i r s t  s t a g e  (S-IC) were be ing  conducted a t  MSFC. I n  t e s t s ,  
a  o n e - t e n t h  s c a l e  model o f  t h e  S-IC was dropped from a l t i t u d e s  of 
up t o  156 f e e t  i n t o  a  20-foot-deep w a t e r  t a n k  t o  s i m u l a t e  d e s c e n t  
o f  t h e  s t a g e  through e a r t h ' s  atmosphere and i n t o  t h e  ocean.  T e s t s  
invo lved  a  " s o f t  s p l a s h "  concep t  des igned  t o  b r i n g  back t h e  S-IC 
w i t h  a  minimum of damage. MSFC e n g i n e e r s  s a i d  a  workable r e c o v e r y  
method would save  "mi l l ions  of d o l l a r s "  i n  f u t u r e  y e a r s .  1 4  
June 15: MSFC's ME Laboratory  personne l  completed c o n s t r u c t i o n  o f  a n  ATM 
s p a r  and c a n n i s t e r  mockup. (The s p a r  i s  t h e  l a r g e  c r u c i f o r m  s t r u c t u r e  
i n  t h e  c e n t e r  of t h e  ATM which s e r v e s  a s  t h e  exper iment  p l a t f o r m .  
It i s  enc losed  i n  a  c y l i n d r i c a l  assembly cal l .ed  a c a n n l s t e r , )  15 
June 16:  NASA and Boeimg s igned  a $20-mi l l ion  l e t t e r  c o n t r a c t  e x t e n d i n g  
t h e  scope of Boeing's work w i t h  NASA t o  i n e l u d e  i n t e g r a t i o n  of Apol lo  
s p a c e c r a f t ' s  t h r e e  modules w i t h  t h e  S a t u r n  V l aunch  v e h i c l e .  Boeing 
would: ( 1 )  a s s i s t  and s u p p o r t  NASA and i t s  t h r e e  manned space  f l i g h t  
centers--MSC, MSFC, and KSC--in performance of c e r t a i n  t e c h n i c a l  t a s k s  
f o r  Apol lo  m i s s i o n s  AS-501 through AS-515; and ( 2 )  be r e s p o n s i b l e  f o r  
s u p p o r t i n g  t h e  Apol lo  Program O f f i c e  i n  i n t e g r a t i n g  t h e  S a t u r n  V 
b o o s t e r  w i t h  t h e  Apol lo  CM, SM, and LM. Work would be performed under 
o v e r a l l  d i r e c t i o n  o f  NASA's O f f i c e  o f  Manned Space F l i g h t ,  Apol lo  
Program O f f i c e .  Boeing Company's c u r r e n t l y  c o n t r a c t e d  S a t u r n  work 
i n c l u d e d  e n g i n e e r i n g ,  c o n s t r u c t i o n ,  and t e s t i n g  o f  t h e  S a t u r n  V S-IC 
s t a g e ;  s u p p o r t  o f  assembly and system i n t e g r a t i o n  o f  S a t u r n  V S - I 1  
and S-IVB s t a g e s  w i t h  t h e  S-IC; o p e r a t i o n  o f  t h e  S a t u r n  V breadboard 
f a c i l i t y ;  and d e s i g n  e n g i n e e r i n g  s u p p o r t  o f  c e r t a i n  ground s u p p o r t  
equipment a t  KSC. 16 
- The S-IVB-504N s t a g e ,  a i r l i f t e d  t o  SACTO v i a  t h e  Super Guppy a i r c r a f t ,  
was p laced  i n  Tower #1 of t h e  VCL f o r  p r e f i r i n g  m o d i f i c a t i o n s .  17  
June 18: NAA, S&ID, completed rework of weld d i s c r e p a n c i e s  r e v e a l e d  by dye- 
p e n e t r a n t  t e s t s  t h a t  fo l lowed pneumosta t ic  t e s t i n g  of S-11-6 on May 1 
and June 2 .  The c o n t r a c t o r  then moved S-11-6 i n t o  t h e  VAB f o r  LOX 
1 8  
t a n k  i n s p e c  t i o n .  
June 20': The S-IVB-209 s t a g e  was s u c c e s s f u l l y  s t a t i c - f i r e d  f o r  a  main- 
s t a g e  d u r a t i o n  o f  456 seconds  i n  t h e  Beta I T e s t  Stand a t  SACTO. 
The f i r i n g  was t e rmina ted  by LOX d e p l e t i o n  c u t o f f  a s  p lanned.  19 
- Technic ians  a t  KSC completed e r e c t i o n  and mat ing of t h e  s p a c e c r a f t  t o  
t h e  SA-501 launch  v e h i c l e  which had been r e s t a c k e d  and e l e c t r i c a l l y  
mated i n  t h e  VAB on June 1 8  and 1 9 .  2 0  
June 24 : Fol lowing pos t -manufa~ 'cuxi~mg cheekout and rnodifica t i o n ,  t h e  
S- IC-5  s t a g e  was t r a n s p o r t e d  v i a  t h e  barge from M F  t o  
2 1 MTF f o r  a d d i t i o n a l  changes and s t a t i c  t e s t s  , 
- The S-IC-8 f u e l  t ank  underwent a  h y d r o s t a t i c  proof t e s t  t o  de te rmine  
i f  c r a c k s  i n  t h e  weld r e p a i r  a r e a s ,  d i s c o v e r e d  d u r i n g  i n s p e c t i o n  
p r i o r  t o  component assembly,  would p r o p a g a t e .  The t e s t  r e v e a l e d  no 
growth i n  t h e  c r a c k s  nor  any l eakage  and t h e  t a n k  was r e t u r n e d  t o  
p roduc t ion  f o r  component assembly.  2  2  
- IBM completed f a b r i c a t i o n  of S-IU-210 and began assembly o p e r a t i o n s .  2  3  
- MSFC announced award o f  t h r e e  p a r a l l e l  c o n t r a c t s - - $ 9 4 , 0 0 0  t o  Boeing 
Company; $95,000 t o  Thompson-Ramo-Wooldridge, I n c . ;  and $96,000 t o  
General  E l e c t r i c  Company--for f u r t h e r  p r o j e c t  d e f i n i t i o n  work on t h e  
Voyager program. The c o n t r a c t s ,  e f f e c t i v e  through October 15 ,  would 
f u r n i s h  NASA w i t h  c u r r e n t  d a t a  on Voyager s p a c e c r a f t  systems d e s i g n  
and cover  e n g i n e e r i n g  s t u d y  t a s k s .  24 
June 22: MSFC awarded two c o n t r a c t  extensions--$149,914 t o  Bendix Corpo- 
r a t i o n  and $149,485 t o  Boeing Company--to conduct  s p e c i f i e d  d e s i g n  
s t u d y  t a s k s  on t h e  LSSM, a  v e h i c l e  proposed f o r  t r a n s p o r t i n g  men on 
t h e  l u n a r  s u r f a c e .  The m o d i f i c a t i o n s  extended through August 1967 
two p a r a l l e l  six-month c o n t r a c t s  awarded t h e  f i rms  i n  June 1966. 25 
June 23: The S-11-8 forward bulkhead underwent h y d r o s t a t i c  t e s t s  a t  
S e a l  Beach. 26 
June 25: The S-11-3 s t a g e  was moved t o  S t a t i o n  V I I  a t  S e a l  Beach f o r  
X-ray, d y e - p e n e t r a n t  i n s p e c t i o n  of t h e  LH tank  welds ,  complet ion 2 






































































































































June 26: Douglas i n i t i a t e d  an a b b r e v i a t e d  p o s t - f i r i n g  checkout of t h e  
S-IVB-209 s t a g e  p r i o r  t o  removing i t  from t h e  accep tance  t e s t  s t a n d ,  2 8 
- Four t e s t  f i r i n g s  o f  t h e  S-IVB b a t t l e s h i p  s t a g e  occur red  a t  MSFC i n  t h e  
January  - June 1967 per iod  a s  fo l lows :  T e s t  S-IVB-042 on A p r i l  21 
f o r  235.8 seconds ,  T e s t  S-IVB-043 on May 2 f o r  150 .0  seconds ,  T e s t  
S-IVB-044 on May 18 f o r  4.7 seconds ,  and T e s t  S-IVB-045 on June  26 
f o r  199 .0  seconds .  29 
June 27: NASA Deputy A d m i n i s t r a t o r  D r .  Rober t  C .  Seamans, Jr . ,  v i s i t e d  
MSFC and MTF t o  d i s c u s s  p r o g r e s s  i n  AA and S a t u r n  l a u n c h  v e h i c l e  
programs. 3 0 
.June 29: Personne l  a t  MTF i n s t a l l e d  S-IC-5 i n  t h e  S-IC T e s t  Stand and 
began i n c o r p o r a t i n g  a  number o f  changes r e q u i r e d  p r i o r  t o  s t a t i c  
f i r i n g  of t h e  s t a g e .  3 1 
June 30: NAA, S&ID, completed systems i n s t a l l a t i o n  and i n s u l a t i o n  c l o s e -  
o u t  i n  t h e  S-11-5 LOX tank.  32 
- MSFC awarded two c o n t r a c t s :  ( 1 )  a  $2.4 m i l l i o n ,  two-month c o n t r a c t  
e x t e n s i o n  t o  CCSD f o r  procurement o f  long- lead- t ime  i t ems  f o r  a d d i -  
t i o n a l  S-IB s t a g e s ,  e n a b l i n g  Chrys le r  t o  c o n t i n u e  procurements nec-  
e s s a r y  t o  r e t a i n  t h e  c a p a b i l i t y  of assembling f o u r  Uprated S a t u r n  I 
b o o s t e r s  a n n u a l l y ;  ( 2 )  a  $14,811,540 f i x e d - p r i c e - i n c e n t i v e - f e e  con- 
t r a c t  t o  NAA f o r  60  a d d i t i o n a l  H-1  r o c k e t  eng ines  f o r  use  on f i r s t  
s t a g e s  o f  t h e  Uprated S a t u r n  I b o o s t e r s .  Th i s  o r d e r  i n c r e a s e d  t h e  
t o t a l  number o f  eng ines  purchased t o  322 w i t h  d e l i v e r y  c o n t i n u i n g  
through September 1968. 33 
- I n  t h e  f i r s t  s i x  months of 1967 Rocketdyne conducted 136 RhD F-1 
eng ine  t e s t s  a t  Edwards F i e l d  Laboratory  (EFL) f o r  a  t o t a l  f i r i n g  
time of 292.12 m i n u t e s .  Thr i ty - seven  p roduc t ion  eng ine  t e s t s  a t  El% 
dur ing t h e  same perLod t o t a l l e d  53.41 m i n u t e s .  I n  a d d i t i o n ,  t e n  
engine t e s t s  t o t a l l i n g  6.49 minutes  were performed a t  MSFC's West 
Area T e s t  S tand .  Rocketdyne d e l i v e r e d  I1 F-1 p roduc t ion  e n g i n e s  t o  
Boeing d u r i n g  t h e  same six-month per iod :  one f o r  t h e  S-IC-7 s t a g e ,  
f i v e  f o r  t h e  S-IC-8 s t a g e ,  t h r e e  f o r  t h e  S-IC-9 s t a g e ,  and two a s  
S-IC f l i g h t  s t a g e  s p a r e s .  34 
June 30: I n  t h e  January - June 1967 p e r i o d  Rocketdyne conducted 1 0 3  5-2 
eng ine  R&D t e s t s  a t  Santa  Susana F i e l d  Labora to ry  (SSFL) f o r  a  t o t a l  
f i r i n g  t ime  of 315.07 minutes ;  conducted 66 5-2 eng ine  p r o d u c t i o n  
t e s t s  f o r  a  t o t a l  d u r a t i o n  of 174.05 minu tes ;  and con t inued  5-2 
eng ine  environmental  t e s t i n g  a t  Arnold Engineer ing  Development 
Cen te r  (AEDC),  i n c l u d i n g  S-IVB-501 v e r i f i c a t i o n  t e s t s  p rov ing  r e -  
s t a r t  c a p a b i l i t y  and S-11-501 v e r i f i c a t i o n  t e s t s .  I n  t h i s  same 
p e r i o d  NASA accep ted  19 5-2 p roduc t ion  eng ines  and a l l o c a t e d  1 7  o f  
t h e s e  a s  government f u r n i s h e d  equipment t o  NAA, S&ID, f o r  S - I 1  f l i g h t  
s t a g e s  and one a s  a n  S - I 1  s p a r e ;  and provided t h e  o t h e r  e n g i n e  t o  
- 
DAC a s  a s  S-IVB f l i g h t  s t a g e  eng ine .  35 
I n  June: NAA, S&ID, completed t h e  S-11-7 LH2 bulkhead s t u d  weld ing  and 
p l a c e d  t h e  bulkhead i n  s t o r a g e .  36 
- The S-IC s t r u c t u r a l  t e s t  program demons t ra t ing  t h e  adequacy of t h e  
S-IC s t r u c t u r e  t o  w i t h s t a n d  u l t i m a t e  d e s i g n  c o n d i t i o n s  was completed.  3 7 
J u l y  1: MSFC awarded McDonnell Douglas a  $496,024 c o n t r a c t  t o  s t u d y  ad-  
vanced v e r s i o n s  of t h e  S a t u r n  S-IVB o r b i t a l  workshop. The c o n t r a c t o r  
would e x p l o r e  concep t s  f o r  a  follow-on workshop f o r  t h e  Uprated 
S a t u r n  I and s e v e r a l  more s o p h i s t i c a t e d  v e r s i o n s  f o r  t h e  S a t u r n  V ,  
1 
w i t h  i n i t i a l  emphasis on uses  of t h e  s t a g e  i n  t h e  AA program. 
J u l y  3: IBM completed f a c t o r y  checkout o f  S-IU-503 begun January  1 0  b u t  
i n t e r r u p t e d  February 15 t o  a l l o w  checkout  o f  S-IU-502. Fol lowing 
complet ion of t h e  checkout ,  t h e  S-IU-503 was p laced  on an  assembly 
s t a n d  and p u t  i n  s t o r a g e .  
2  
J u l y  6: Low bay checkout  o f  t h e  S-11-2 f l i g h t  s t a g e  ended a t  KSC. 3  
- P a i n t i n g  of t h e  S-IVB-211 s t a g e  was completed a t  t h e  Space Systems 
Center  and t h e  s t a g e  l a b e l e d  "Ready f o r  S t o r a g e . "  S tage  shipment t o  
SACTO f o r  f i r i n g  was scheduled f o r  A p r i l  1968. 4  
- A t  MSFC's T e s t  Complex an S-IVB B a t t l e s h i p  S tage  performed a  f i r i n g  
( T e s t  S-IVB-046) o f  436.39 seconds d u r a t i o n ,  accomplishing a l l  
planned t e s t  o b j e c t i v e s .  5 
- An a b b r e v i a t e d  p o s t - f i r i n g  checkout o f  S-IVB-209 was completed and t h e  
s t a g e  moved from t h e  Beta I t e s t  s t a n d  t o  t h e  VCL a t  SACTO. 6  
- The MSFC D i r e c t o r  a s s i g n e d  Miss ion Opera t ions  (MO) O f f i c e  t h e  respon-  
s i b i l i t y  w i t h i n  Marsha l l  f o r  o v e r a l l  c o o r d i n a t i o n  of range s a f e t y  
requ i rements  w i t h  o t h e r  NASA Cente r s  and,  through KSC, w i t h  t h e  
Range S a f e t y  O f f i c e  o f  t h e  A i r  Force E a s t e r n  T e s t  Range. The MO 
O f f i c e  would p a r t i c i p a t e  w i t h  o t h e r  NASA elements  i n  o v e r a l l  coor -  
d i n a t i o n  of range s a f e t y  requ i rements ,  p rov ide  the  f o c a l  p o i n t  w i t h i n  
MSFC f o r  such requ i rements ,  ensure  t h a t  a l l  MSFC elements  i n v o l v e d  
were f u l l y  informed concerning range s a f e t y  n e g o t i a t i o n s  and problems, 
and e n s u r e  t h a t  MSFC c o n t r i b u t i o n s  t o  range s a f e t y  m a t t e r s  r e f l e c t e d  
a  c o n s o l i d a t e d  Center  p o s i t i o n .  7 
J u l y  7: McDonnell Douglas pe rsonne l  p laced  t h e  S-IVB-504N s t a g e  i n  t h e  
Beta I T e s t  Stand a t  SACTO and began p r e s t a t i c  f i r i n g  checkout .  8 
- Labora to ry  personne l  a t  MSFC completed m o d i f i c a t i o n s  t o  a n  A?M mockup 
a s c e n t  s t a g e .  9  
J u l y  10: I n  H u n t s v i l l e  IBM completed S-IU-209 assembly work which had 
been hampered by s h o r t a g e s  of components. 1 0  
J u l y  11: The S-11-2 f l i g h t  s t a g e  was e r e c t e d  a t o p  t h e  S-IC-2 s t a g e  i n  t h e  
KSC VAB High Bay 3 .  Destacking of SA-502 f o r  removal o f  t h e  H7-17 
S - I 1  s p a c e r  and p r e p a r a t i o n  for .  e r e c t i o n  o f  t h e  S - I 1  f l i g h t  s t a g e  had 
occur red  i n  June .  11 
- NAA, S&ID, pe rsonne l  completed p r e p a r a t i o n s  f o r  sh ipp ing  t h e  S-11-3 
s t a g e  and t r a n s f e r r e d  i t  t o  t h e  Navy dock a t  S e a l  Beach, C a l i f o r n i a .  
I t  would be loaded aboard t h e  AKD P o i n t  Barrow, scheduled f o r  depar -  
t u r e  t o  MTF t h e  n e x t  day.  12 
J u l y  14: Boeing personne l  p laced  t h e  S-IC-8 t h r u s t  s t r u c t u r e  o n t o  t h e  
f o u r  pylons  o f  t h e  V e r t i c a l  Assembly Tower i n  t h e  Michoud Manufac- 
t u r i n g  Bui ld ing  t o  beg in  v e r t i c a l  assembly o f  t h e  s t a g e .  1 3  
- Placement of t h e  S-IU-502 a t o p  t h e  S-IVB-502 s t a g e  ended r e - e r e c t i o n  
of t h e  SA-502 f l i g h t  v e h i c l e  i n  High Bay 3  a t  t h e  KSC VAB. Placement 
of t h e  S-IVB-502 a t o p  t h e  S-11-2 s t a g e  had occurred t h e  p r e v i o u s  day.  14 

Ju ly  15: The f i r s t  run  o f  t h e  S-LVB-503N A 1 1  Sys terns Tes t  (AST) was 
completed i n  t he  VGL a t  SAGTO, 15 
J u l y  18: CCSD p laced  t h e  f u l l y  checked S-IB-7 s t a g e  i n  s t o r a g e  a t  MAF t o  
a w a i t  shipment and f l i g h t  s c h e d u l i n g .  16 
Ju ly  19: S-IVB-209 p o s t - f i r i n g  a c t i v i t i e s  were completed and t h e  s t a g e  
was p laced  i n  s t o r a g e  i n  t h e  Engineer ing  and Development Bui ld ing  a t  
SACTO. 17 
J u l y  20: MSFC's S a t u r n  I B  Program O f f i c e  made changes i n  r e s i d e n t  pe rson-  
n e l  ass ignments  on t h e  West Coast .  0 .  S. Tyson, formerly  R e s i d e n t  
Manager of t h e  Sacramento O f f i c e ,  r e p l a c e d  Wil l iam C .  For tune  a s  Dep- 
u t y  R e s i d e n t  Manager, NASA/MSFC R e s i d e n t  Management O f f i c e ,  Hunt ington 
Beach, C a l i f o r n i a .  M r .  For tune had been s e r v i n g  i n  a  d u a l  c a p a c i t y  
a s  C h i e f ,  West Coast  Technology U t i l i z a t i o n  O f f i c e ,  and a s  t h e  Deputy 
R e s i d e n t  Manager. C .  L .  F l o r a  r e p l a c e d  M r .  Tyson a s  R e s i d e n t  Manager 
of t h e  Sacramento O f f i c e ,  and J. J .  Penne l lo  became h i s  Deputy. 18 
J u l y  21: NASA awarded Boeing a  $2,275,000 supplement t o  t h e  S-IC s t a g e  
c o n t r a c t  f o r  long- lead- t ime m a t e r i a l s ,  p a r t s ,  and components, i n c l u d -  
i n g  e n g i n e e r i n g  s e r v i c e s  f o r  s t a g e s  S-IC-16 and S-IC-17. 19 
- The S-IU-504, plagued by p a r t s  s h o r t a g e s  throughout  assembly and s t i l l  
having a  number of s h o r t a g e s ,  was moved t o  t h e  checkout s t a n d  t o  
undergo systems checkout .  2  0  
J u l y  24: The AS-501 launch v e h i c l e  e l e c t r i c a l  mate and t h e  Emergency 
D e t e c t i o n  System (EDS) t e s t s  were c,ompleted a t  KSC. 2  1 
- Boeing completed t h e  S-IC-6 s t a g e  post -manufactur ing checkout .  2  2 
~ u l y  24: MSFC awarded A s t r o  Space Labs, I n c , ,  a $93,136 contract for 
f u r t h e r  development and t e s t i n g  of a remotely  c o n t r o l l e d  dev ice  to 
handle  t o o l s ,  equipment,  and men i n  s p a c e .  C a l l e d  a  s e r p e n t u a t o r ,  
t h e  d e v i c e  was i n v e n t e d  by Hans Wuenscher of MSFC'S ME Lab. It con- 
s i s t e d  of l i n k s  connected by powered h i n g e s ,  which cou ld  be remote ly  
c o n t r o l l e d  from e i t h e r  end of t h e  d e v i c e ;  one end would be connected 
t o  t h e  s p a c e c r a f t ;  one would be f r e e .  Small v e r s i o n s  of t h e  d e v i c e  
cou ld  be powered by a  hand pump o r  b a t t e r i e s ;  l a r g e r  v e r s i o n s ,  by 
e l e c t r i c  motors .  23 
J u l y  25: CCSD personne l  a t  MAF removed S-IB-9 from t h e  Checkout S tand .  
P r e p a r a t i o n s  f o r  s t o r i n g  t h e  s t a g e  began, b u t  a c t u a l  s t o r a g e  awai ted  
r e s o l u t i o n  o f  p o s s i b l e  con tamina t ion  i n  two o f  t h e  e n g i n e s .  24 
- Checkout s t a t i o n  hookup t o  S-IU-209 was completed by I B M  and checkout  
o p e r a t i o n s  i n i t i a t e d .  25 
- The S-IVB-212 s t a g e  e n t e r e d  systems checkout  a t  McDonnell Douglas Space 
Sys tems C e n t e r .  2 6  
- The S-IVB-503N s t a g e  was p laced  i n  s t o r a g e  a t  SACTO fo l lowing  p o s t -  
f i r i n g  checkout .  2  7 
J u l y  26: The c o l l a p s e  o f  t h e  emergency f u e l  d r a i n  d u c t  f o r c e d  t e r m i n a t i o n  
of t h e  f i r s t  S-IC-5 t a n k i n g  t e s t  a t  MTF. 2  8 
- NASA formal ly  a c c e p t e d  S-IC-6 from Boeing and p r e p a r a t i o n s  were s t a r t e d  
f o r  shipment of t h e  s t a g e  from Michoud t o  MTF f o r  s t a t i c  t e s t i n g .  2  9 
- The S-11-3 s t a g e ,  shipped from S e a l  Beach aboard t h e  AKD P o i n t  Barrow, 
a r r i v e d  a t  MTF. 3 0  
J u l y  26: NASA Admin is t ra to r  James E ,  Webb t e s t i f i e d  concerning t h e  NASA 
FU 1968 a u t h o r i z a t i m  b i l l  b e f o r e  t h e  Sena te  C o r n i t t e e  on Appropr ia-  
t i o n s '  Subcommittee on Independent O f f i c e s .  Asked by Sena tor  Spessa rd  
Holland of F l o r i d a  t o  make a  c h o i c e  between a  s u b s t a n t i a l  c u t  i n  
funding f o r  t h e  AA program and t h e  Voyager program, Webb r e p l i e d  t h a t  
b o t h  were  v i t a l  t o  t h e  U.S. space  e f f o r t .  "The Apol lo  a p p l i c a t i o n  i s  
a  s m a l l  inves tment  t o  expend on something you have a l r e a d y  s p e n t  
$15 b i l l i o n  t o  g e t  and i t  seems t o  me t h a t  t h i s  i s  i m p o r t a n t .  
"On t h e  o t h e r  hand, t h e  Uni ted S t a t e s ,  i f  i t  r e t i r e s  from t h e  
e x p l o r a t i o n  o f  t h e  p l a n e t a r y  f i e l d ,  i n  my view . . .  w i l l  f a c e  t h e  most  
s e r i o u s  consequences because  t h e  Russ ians  a r e  going t o  be  moving o u t  
t h e r e  and our  knowledge of t h e  f o r c e s  t h a t  e x i s t  i n  t h e  s o l a r  sys tem 
can  a f f e c t  t h e  e a r t h  and can be used f o r  many purposes t o  s e r v e  man- 
k i n d  o r  f o r  m i l i t a r y  power . . . . "  C r i t i c i z e d  by Senator  Holland f o r  
r e f u s i n g  t o  make a  c h o i c e ,  Webb s a i d  he d i d  n o t  want " to  g i v e  a i d  and 
comfor t  t o  anyone t o  c u t  o u t  a program. I t h i n k  i t  i s  e s s e n t i a l  t h a t  
we do them b o t h .  1131 
- NASA s e l e c t e d  M a r t i n  M a r i e t t a  Corpora t ion  t o  n e g o t i a t e  a  27-month, 
$98-mi l l ion  CPFF c o n t r a c t  f o r  payload i n t e g r a t i o n  of exper iments  and 
exper iment  s u p p o r t  equipment on AA s p a c e c r a f t .  Tasks would be p e r -  
formed a t  NASA's t h r e e  manned space  f l i g h t  c e n t e r s :  (1 )  MSFC work 
would i n v o l v e  t h e  o r b i t a l  workshop and ATM; ( 2 )  MSC work, t h e  meteor-  
o l o g i c a l  and e a r t h  r e s o u r c e s  payloads;  and ( 3 )  KSC work, t h e  t e s t  
i n t e g r a t i o n  p lann ing  and s u p p o r t  f o r  launch o p e r a t i o n s .  S e l e c t i o n  of 
t h e  c o n t r a c t o r  fo l lowed t h e  c o m p e t i t i v e  d e f i n i t i o n  phase i n  which 
M a r t i n  and t h e  Lockheed M i s s i l e s  and Space Company s t u d i e d  AA payload 
i n t e g r a t i o n  under  p a r a l l e l ,  $2-mi l l ion ,  f i x e d - p r i c e  c o n t r a c t s .  3  2 
J u l y  28: The S-11-3 s t a g e  was p o s i t i o n e d  i n  t h e  A - 1  Tes t  Stand a t  MTF 
and t h e  p r e s t a t i c  f i r i n g  checkout  s t a r t e d .  This was t h e  f i r s t  s t a g e  
t o  be i n s t a l l e d  i n  t h e  newly a c t i v a t e d  t e s t  s t a n d .  33 
J u l y  28:  I B N  began systems checkout of the  S-IU-504, 3 4 
- A l l  programmed t e s t i n g  i n  t h e  s a t u r n  V C o n f i g u r a t i o n  I1 Dynamic T e s t  
S e r i e s  was completed.  C o n f i g u r a t i o n  I1 t e s t i n g  i n c l u d e d  t h e  yaw t e s t  
sequence completed May 15 ,  t h e  p i t c h  t e s t  sequence completed June  2,  
t h e  r o l l  t e s t  sequence completed June 10 ,  and t h e  l o n g i t u d i n a l  t e s t  
sequence concluded i n  e a r l y  J u l y .  35 
J u l y  31: MSFC and KSC s i g n e d  a  Memorandum of Agreement, on "KSC Use 
of S e l e c t e d  MSFC Personne l , "  f o r m a l i z i n g  an i n f o r m a l  agreement by 
t h e  D i r e c t o r s  of t h e  two C e n t e r s .  The agreement l a i d  t h e  ground 
r u l e s  f o r  use  of MSFC personne l  by KSC t o  ( 1 )  s u p p o r t  t h e  AS-501 
l a u n c h  scheduled f o r  September 1967, and t o  ( 2 )  s u p p o r t  p r o j e c t s  
of mutual  i n t e r e s t  and importance t o  b o t h  Cen te r s  which would r e q u i r e  
a d d i t i o n a l  s p e c i a l i z e d  personne l  f o r  temporary p e r i o d s  o f  t ime .  3 6  
I n  J u l y :  - NAA, SSLID, p o s i t i o n e d  t h e  S-11-6 s t a g e  i n  S t a t i o n  V I  a t  S e a l  
Beach and began p r e p a r a t i o n s  f o r  s t a r t i n g  s y s  tems i n s t a l l a t i o n .  3 7  
- Space Data Corpora t ion  i n i t i a t e d  d e s i g n  of t h e  Super Loki D a r t  v e h i c l e  
a s  a  low-cosP replacement  f o r  t h e  Cajun Dar t  used f o r  h i g h  a l t i t u d e  
wind measurements. The d e s i g n e r s  hoped t o  develop a  Super Loki 
sys tem c a p a b l e  o f  a c h i e v i n g  an a l t i t u d e  of 95 k i l o m e t e r s  a t  l e s s  
t h a n  one-half  t h e  c o s t  of t h e  Cajun Dar t  f o r  u s e  by MSFC. 3 8 

AUGUST 
August 1: The f i r s t  AS-501 v e h i c l e  o v e r a l l  t e s t  (OAT-I), p lugs  in ,begun  
J u l y  27, was completed i n  t h e  VAB a t  KSC. 1 
August 3: The S-IC-T ~ a t t l e s h i ~ / A l l  Systems s t a g e  s u c c e s s f u l l y  f i r e d  f o r  
41.74 seconds  i n  T e s t  No.22, t h e  t h i r d  a t t e m p t  i n  two days t o  complete  
a  40-second c a p t i v e  f i r i n g  a tMSFC1s  S-IC T e s t  Complex. The tes t  
demonstra ted t h e  o p e r a t i o n a l  r e a d i n e s s  of t h e  t e s t  complex, t h e  S-IC-T 
s t a g e ;  and t h e  ground s u p p o r t  equipment.  It a l s o  provided t r a i n i n g  
f o r  KSC launch crews and demonstra ted t h e  launch i n t e g r i t y  o f  t h e  
S a t u r n  V l i f t o f f  s w i t c h .  2  
- CCSD completed p r e p a r a t i o n  o f  S-IB-9 f o r  s t o r a g e  and moved t h e  s t a g e  t o  
i t s  s t o r a g e  p o s i t i o n  a t  Michoud. 3 
- P r e p a r a t i o n s  f o r  s t o r i n g  t h e  S-IVB-21: s t a g e  were completed and t h e  
s t a g e  was p laced  i n  s t o r a g e  a t  Huntington Beach. 
4 
August 4: An i n t e g r a t e d  sys tems t e s t  ended t h e  p r e f i r e  subsystem check- 
o u t  o f  t h e  S-IVB-504N s t a g e  i n  t h e  Beta I s t a n d  a t  SACTO. 5  
August 6: The AS-501 OAT #2 t e s t  ended a t  KSC and p r e p a r a t i o n s  began 
f o r  i n s t a l l a t i o n  o f  t h e  S - I 1  s t a g e  u l l a g e  motor i g n i t i o n  sys tem.  6 
August 7: McDonnell Douglas t r a n s f e r r e d  t h e  S-IVB-205 s t a g e  from s t o r a g e  
i n  VCL Tower No. 2  t o  Tower No. 1 f o r  c l e a n i n g  p r i o r  t o  p o s t - s t o r a g e  
m o d i f i c a t i o n  a t  SACTO. 7 
- NASA i s s u e d  t h r e e  m o d i f i c a t i o n s  t o t a l i n g  $30.9 m i l l i o n  t o  N A A ' s  S a t u r n  V 
S-11 s t a g e  c o n t r a c t :  f i r s t ,  valued a t  $5.5 m i l l i o n ,  provided f o r  
e q u i t a b l e  ad jus tment  of S - I 1  s t a g e  changes p r e v i o u s l y  o rdered ;  second,  
va lued  a t  $5.8 m i l l i o n ,  covered seven  changes i n v o l v i n g  KSC ground 
s u p p o r t  equipment;  and t h i r d ,  va lued  a t  $19.4 m i l l i o n ,  was f o r  12 
changes c o v e r i n g  a l t e r a t i o n s  o f  s e l e c t o r  swi tches  and i n s u l a t i o n  of 
t h e  e n t i r e  S - I 1  s t a g e .  8 
August 8: MSFC completed m o d i f i c a t i o n  o f  t h e  Apol lo  BP-30 command module 
a s  a  backup f o r  t h e  AS-502 m i s s i o n  and p laced  i t  i n  s t o r a g e .  Check- 
o u t  o f  t h e  BP-30 s e r v i c e  module, a l s o  modi f i ed ,  began. 9  
August 9: P r e s t a t i c  checkout  of t h e  S-IVB-504N s t a g e  i n  t h e  Beta I Stand 
a t  SACTO ended w i t h  a  s u c c e s s f u l  s imula ted  s t a t i c  f i r i n g  countdown. 1 0  
August 10: Boeing personne l  s u c c e s s f u l l y  completed t h e  second a t t e m p t  t o  
p r o p e l l a n t  l o a d  t e s t  t h e  S-IC-5. 11 
- NASA conver ted  t h e  $13.5 m i l l i o n  systems i n t e g r a t i o n  p o r t i o n  o f  CCSD's 
Uprated S a t u r n  I c o n t r a c t  t o  a  CPIF agreement and extended t h e  c o n t r a c t  
through A p r i l  1969. Under t h e  new arrangement ,  which r a i s e d  t o t a l  
v a l u e  o f  t h e  sys tems i n t e g r a t i o n  p o r t i o n  t o  $35.5 m i l l i o n ,  C h r y s l e r ' s  
f e e  would be judged accord ing  t o  t h e  performance,  q u a l i t y ,  and t ime-  
l i n e s s  of t h e  work, which would be performed a t  MSFC and MAF. 1 2  
August 11: D r .  von Braun adv ised  management t h a t  t h e  i n i t i a l  o b j e c t i v e s  
of t h e  S - I 1  S p e c i a l  Task Team formed i n  January  1967 had been met .  
He d i r e c t e d  t h a t  Phase I1 of  t h e  Task Team e f f o r t  must be v i g o r o u s l y  
pursued.  Phase I1 e f f o r t  would i n c l u d e  ( 1 )  e s t a b l i s h i n g  t h e  a b i l i t y  
a t  S e a l  Beach under t h e  d i r e c t i o n  o f  t h e  R e s i d e n t  Manager (RM) f o r  
c a r r y i n g  on t h a t  p a r t  of t h e  Task Team's f u n c t i o n s  r e l a t i n g  t o  t h e  
problem-solving p r o c e s s ;  ( 2 )  r e t a i n i n g  t h e  i d e n t i t y  of t h e  o r i g i n a l  
team members a t  H u n t s v i l l e  t o  m a i n t a i n  a  c o n t i n u i n g  i n t e r e s t  i n  day- 
to-day p r o g r e s s  a t  Sea l  Beach: and ( 3 )  c o n t i n u i n g  t h e  p r e s e n t  sys tem 
o f  p r c e e s s i n g  a c t i o n  i tems--weekly meet ings  between t h e  RM o f f i c e  
group and t h e  c o n t r a c t o r .  D r ,  vsn Braun f u r t h e r  adv i sed  t h a t  " the  
S - I 1  must c o n t i n u e  t o  be our  (MSFC) h i g h e s t  p r i o r i t y  b u s i n e s s  u n t i l  
e v e n t s  have demonstra ted t h a t  i t  i s  no l o n g e r  t h e  pacing i t e m  i n  t h e  
S a t u r n  V l aunch  v e h i c l e .  1113 
August 11: O f f i c i a l s  from NASA Headquar te r s ,  f i e l d  c e n t e r s ,  and MSFC 
prime and l o c a l  s u p p o r t  c o n t r a c t o r s  ended a  th ree -day  MSFC c o n f e r -  
ence on o r g a n i z a t i o n a l  communication. Conference o b j e c t i v e s  were  
to :  (1) review t h e  s t a t e - o f - t h e - a r t  and c u r r e n t  academic p u r s u i t s  
i n  o r g a n i z a t i o n a l  communication i n  government and i n d u s t r y ;  ( 2 )  
exchange exper iences  and knowledge among NASA personne l ;  and ( 3 )  
i d e n t i f y  a r e a s  of common i n t e r e s t  w i t h  MSFC c o n t r a c t o r s .  Represen t -  
a t i v e s  from U.S. C i v i l  S e r v i c e  Commission and s e l e c t e d  u n i v e r s i t i e s  
a t t e n d e d  a s  o b s e r v e r s .  1 4  
August 13: S a v e r i o  F. Morea, Deputy Manager of t h e  Engine Program O f f i c e ,  
was a s s i g n e d  t h e  a d d i t i o n a l  d u t i e s  of Manager o f  t h e  5-2 Engine 
P r o j e c t  when t h e  former Manager, Floyd M. Drummond, j o i n e d  t h e  Sa tu rn  
Apol lo  A p p l i c a t i o n s  O f f i c e .  15 
August 14:  Boeing t r a n s f e r r e d  S-IC-7 from i t s  h o r i z o n t a l  i n s t a l l a t i o n  
p o s i t i o n  i n  t h e  Michoud Manufactur ing Bui lding t o  T e s t  C e l l  2 i n  t h e  
S t a g e  T e s t  Bui ld ing  f o r  post -manufactur ing checkout .  16 
August 15: C h r y s l e r  resumed p r e s t a t i c  checkout  of S-IB-11 h a l t e d  i n  J u l y  
t o  a l l o w  i n s p e c t i o n  o f  t h e  H-1  eng ines  f o r  p o s s i b l e  contaminat ion. .  17 
- S t r u c t u r a l  assembly of t h e  S-IVB-508 s t a g e  ended and workmen moved t h e  
s t a g e  t o  t h e  I n s u l a t i o n  Chamber f o r  i n t e r n a l  i n s u l a t i o n  i n s t a l l a t i o n s ,  18 
August 16: A t  MAE', Boeing personne l  completed t h e  S-IC-4 s t a g e  p o s t -  





















































































































August 16: McDonnePl Douglas i n s t a l l e d  t he  S-IVB-507 s t a g e  i n  Assembly 
Tower 4 a t  Huntington Beach. and began 5 - 2  eng ine  i n s  t a l l a t i o n .  2 0  
- Problems w i t h  t h e  Beckman D i g i t a l  Data A c q u i s i t i o n  System (DDAS) 
caused r e s c h e d u l i n g  of t h e  S-IVB-504N s t a g e  accep tance  f i r i n g  t o  
August 23 a t  SACTO. 2  1 
August 17: The S-IVB-505N s t a g e  was loaded aboard t h e  Super Guppy a i r -  
c r a f t  a t  Huntington Beach and t r a n s p o r t e d  t o  SACTO f o r  a c c e p t a n c e  
t e s t i n g  . 2 2 
- MSFC completed f a b r i c a t i o n  of t h e  Uprated S a t u r n  I Nose Cone No. 3 .  
The nose  cone,  unpa in ted ,  was p laced  i n  s t o r a g e  pending approva l  o f  
t h e  a d d i t i o n  of a  j e t t i s o n  motor des igned t o  p u l l  t h e  nose cone and 
s p a c e c r a f t - l a u n c h  v e h i c l e  a d a p t e r  (SLA) pane l s  from t h e  payload.  2 3 
August 18: The Space Vehic le  Simulated F l i g h t  T e s t  on AS-501, suspended 
t h e  p rev ious  day due t o  a  power t r a n s f e r  problem, was s u c c e s s f u l l y  
concluded.  2  4  
August 21: NAA, S&ID, completed mer id ian  welding on t h e  a f t  f a c i n g  s h e e t  
g o r e s  f o r  t h e  S-11-10 s t a g e  common bulkhead.  2 5 
- The S-IVB s t a g e  c o n t r a c t o r  completed s t r u c t u r a l  assembly of s t a g e  
S-IVB-506N and moved t h e  s t a g e  from Assembly Tower 2 t o  Assembly 
Tower 5  a t  Huntington Beach t o  accomplish eng ine  i n s t a l l a t i o n .  2 6 
- D r .  von Braun d e s i g n a t e d  t h e  Manager of t h e  S a t u r n  V Program, D r .  Ar thur  
Rudolph, a s  MSFC's Launch Vehicle  R e p r e s e n t a t i v e  f o r  t h e  Apol lo  4 
m i s s i o n .  A s  such ,  D r .  Rudolph would be t h e  o f f i c i a l  MSFC spokesman 
t o  t h e  Launch D i r e c t o r  i n  a l l  m a t t e r s  a f f e c t i n g  LV sys tems .  At  t h e  
LC he would a l s o  be t h e  spokesman f o r  t h e  MSFC o p e r a t i o n s  s u p p o r t  
o r g a n i z a t i o n  ( I lOSC)  established i n  Huntsville, Appointed  as his 
alternate was L u d i e  B .  R i c h a r d s ,  Director of MSFC's T e c h n i c a l  Sys- 
2 7 
terns O f f i c e .  
August 22: On completing hel ium b o t t l e  changeout o p e r a t i o n s ,  Boeing p e r -  
sonne l  a t  Michoud moved t h e  S-IC-3 s t a g e  from t h e  S t a g e  T e s t  B u i l d i n g  
t o  t h e  Manufactur ing Bui ld ing  f o r  temporary s t o r a g e .  2  8  
August 23: An i n d i c a t i o n  of " f i r e "  on t h e  J -2  eng ine  t e rmina ted  t h e  
S-IVB-504N accep tance  f i r i n g  a t  51.23 seconds .  P o s t - t e s t  i n v e s t i -  
g a t i o n  r e v e a l e d  t h a t  a  s e c t i o n  of t h e  f i r e  d e t e c t i o n  w i r i n g  s e t  t o  
n o t e  " f i r e "  a t  170 t o  200 degrees  F a h r e n h e i t  was improper ly  touch ing  
a  f u e l  t u r b i n e  i n l e t  d u c t  having e s t i m a t e d  e x t e r n a l  t empera tu res  o f  
500-600 degrees  F a h r e n h e i t .  2  9 
- S t r u c t u r a l  f a b r i c a t i o n  o f  t h e  S-IU-211 u n i t  began a t  I B M ' s  H u n t s v i l l e  
f a c i l i t y  . 3 0  
- MSFC awarded Rocketdyne D i v i s i o n  o f  NAA a  $1.4  m i l l i o n  c o n t r a c t  f o r  con 
t i n u e d  i n v e s t i g a t i o n  o f  t h e  advanced a e r o s p i k e  r o c k e t  e n g i n e .  Work 
on t h e  250,000-pound-thrust  eng ine  had been underway about  a  y e a r  
and a  h a l f  f o r  NASA's O f f i c e  of Advanced Research and Technology. 31 
August 25: S-IC-5 underwent a  f u l l - d u r a t i o n  accep tance  f i r i n g  t e s t  a t  
MTF. Desp i te  s e v e r a l  problems, t h e  t e s t  was cons idered  s a t i s f a c t o r y  
w i t h  a l l  major o b j e c t i v e s  ache ived .  3 2 
August 26: The S-IVB-504N s t a g e  performed s u c c e s s f u l l y  an  a c c e p t a n c e  
f i r i n g  of approximately  438 seconds d u r a t i o n  i n  t h e  Beta I S tand  a t  
SACTO. 3  3 
AS-501 IN TRANSIT 
P i c t u r e d  on i t s  mobi le  l auncher  w i t h  i t s  r e f l e c t i o n  mirrowed i n  t h e  
Banana River  a t  Kennedy Space Center  i s  t h e  f i r s t  Apollo S a t u r n  V f l i g h t  
v e h i c l e  (AS-501 ) ,  e n r o u t e  from t h e  V e r t i c a l  Assembly Bui lding t o  Launch 
Complex 39 some 3.5 m i l e s  d i s t a n t .  
6 9 
August 26: A t  KSC t h e  AS-501 t r a v e l e d  an i t s  mobi le  l auncher  from the  
VAB, where v e h i c l e  assembly and p re launch  p r e p a r a t i o n  had o c c u r r e d ,  
t o  LC-39,  Pad A (LC-39A), some 3.5 m i l e s  away. 3 4 
August 28: Formal tu rnover  o f  t h e  S-IC-4 s t a g e  t o  NASA by Boeing occur red  
on dock a t  Michoud. 3 5 
August 30: C h r y s l e r  completed n e c e s s a r y  p r e p a r a t i o n s  and p laced  t h e  
S-IB-10 s t a g e  i n  s t o r a g e  a t  Michoud. 36 
- The MSFC D i r e c t o r  e s t a b l i s h e d  t h e  MSFC Automatic Data P r o c e s s i n g  (ADP) 
Management Decis ion Group t o  accomplish  a p l a n  f o r  o v e r a l l  manage- 
ment o f  t h e  C e n t e r ' s ' A ~ P  r e s o u r c e s  on a c o o r d i n a t e d  b a s i s  and i n  
consonance w i t h  t h e  f i n d i n g s  of t h e  ADP s t u d y  i n i t i a t e d  i n  1966.  3 7 
August 31: McDonnell Douglas completed an  a b b r e v i a t e d  p o s t - f i r i n g  check- 
o u t  on t h e  S-IVB-504N s t a g e  and t h e n  t r a n s f e r r e d  i t  from t h e  Beta I 
T e s t  Stand t o  t h e  VCL f o r  s t o r a g e .  38 
I n  August: The SA-501 p r e - o p e r a t i o n a l  s a f e t y  rev iew was completed and 
follow-on e f f o r t  i n i t i a t e d .  Th is  comprehensive s a f e t y  rev iew,  t h e  
f i r s t  f o r  a S a t u r n  v e h i c l e ,  was proposed by t h e  newly e s t a b l i s h e d  
MSFC S a f e t y  Board. The rev iew r e s u l t e d  i n  a number o f  r e v e l a t i o n s  
t h a t  would have o t h e r w i s e  remained u n d i s c l o s e d  o r  n e c e s s i t a t e d  l a s t  
minu te  ad jus tments .  3 9 
SEPTEMBER 1967 
September 1: NASA r e q u e s t e d  t h a t  t h e  S- IC-6  s t a g e  a l r e a d y  prepared f o r  
shipment t o  MTF, be r e t a i n e d  i n  s t o r a g e  a t  Michoud t o  a l low Boeing 
t o  g i v e  p r i o r i t y  t o  work s u p p o r t i n g  a c t i v i t i e s  on S-IC-1 and S-IC-2 
a t  KSC and on S-IC-3 a t  Michoud. 1 
a 
MSFC r e t u r n e d  a  McDonnell Douglas -bu i l t  S-IVB o r b i t a l  workshop mockup 
t o  t h e  c o n t r a c t o r ' s  Space Systems Center  i n  Huntington Beach, C a l i -  
f o r n i a ,  f o r  i n c o r p o r a t i o n  of a number of d e s i g n  changes .  Fol lowing 
m o d i f i c a t i o n ,  t h e  mockup would r e p r e s e n t  t h e  S-IVB s t a g e  a s  a  manned 
space  l a b o r a t o r y  des igned  f o r  use  i n  t h e  AAP. The d e s i g n  changes 
i n c l u d e d  r e l o c a t i o n  o f  a  f l o o r  s e p a r a t i n g  two s e c t i o n s  of t h e  s t a g e ' s  
LH t a n k ,  a d d i t i o n  o f  a  c e i l i n g  and o t h e r  f i x t u r e s ,  and r e l o c a t i o n  2  
of some of  t h e  exper iment  s t a t i o n s .  2  
- McDonnell Douglas i n s t a l l e d  t h e  S-IVB-505N s t a g e  i n  t h e  Beta I T e s t  
Stand f o r  p r e - f i r i n g  checkout .  3  
September 6: The S-IVB-506N e n t e r e d  systems checkout  a t  t h e  Hunt ington 
Beach Space Systems C e n t e r .  4 
- A LOX/LH t a n k i n g  t e s t  of t h e  S-11-3 s t a g e  was completed i n  MTF's A - 1  2  
T e s t  S tand .  During t h e  test a  p i e c e  o f  s i d e w a l l  i n s u l a t i o n  became 
unbonded i n  t h e  a r e a  of c y l i n d e r s  No. 1 and No. 2 .  To permi t  i n s u -  
l a t i o n  r e p a i r ,  test  o f f i c i a l s  r eschedu led  t h e  f i r s t  s t a t i c  f i r i n g  
from September 12 t o  September 19 ,  1967. 5 
September 7: IBM personne l  removed S-IU-503 from s t o r a g e  and began i n c o r -  
p o r a t i o n  o f  33 m o d i f i c a t i o n s  r e q u i r e d  p r i o r  t o  i t s  shipment t o  KSC. 6 
September 9: S-11-4 e n t e r e d  NAA, S&1D1s, T e s t  Operat ions  f o r  systems check- 
o u t ,  S t a g e  m o d i f i c a t i o n s  x~ould  c o n t i n u e  p a r a l l e l  w i t h  t h e  checkout  




































































































































































































































































































































September 11: Boeing completed vertical assembly of t h e  S-LC-8  s t a g e .  8 
- Personnel  a t  MTF removed S-IC-5 from t h e  s t a t i c  t e s t  s t a n d  f o l l o ~ v i n g  
a th ree -day  d e l a y  t o  a l low i n s p e c t i o n  o f  a broken t u r b i n e  i n l e t  
t r a n s d u c e r  o f  Engine 2 and l o c a t i o n  o f  a miss ing  thermocouple.  9 
- Manufacture  of t h e  Uprated S a t u r n  I Nose Cone No. 4 was completed,  b u t  
MSFC delayed p r e p a r a t i o n s  f o r  i t s  shipment pending p o s s i b l e  m o d i f i c a -  
t i o n  t o  app ly  a j e t t i s o n  motor.  1 0  
September 12: Boeing Company moved S-IC-3 from s t o r a g e  t o  t h e  S t a g e  T e s t  
Area a t  Michoud f o r  pos t-s t o r a g e  m o d i f i c a t i o n s  and t e s t s  . 11 
- NASA asked t h a t  t h e  S-IC-4, r e a d i e d  f o r  shipment t o  MTF, be  r e t a i n e d  
i n  s t o r a g e  a t  MAF t o  pe rmi t  MSFC t o  g i v e  work p r i o r i t y  t o  a c t i v i t i e s  
s u p p o r t i n g  t h e  S-IC-1 and S-IC-2 a t  KSC, and t h e  S-IC-3 a t  Michoud. 12 
- Boeing personne l  r e t u r n e d  t h e  S-IC-5 s t a g e  from MTF t o  Michoud f o r  
r e f u r b i s h m e n t  and pos t -s  t a t i c  checkout .  1 3  
- McDonnell Douglas concluded t h e  AST which ended systems checkout  o f  
t h e  S-IVB-212 s t a g e .  1 4  
- F a b r i c a t i o n  of S-IU-505 ended and assembly o p e r a t i o n s  began. 15  
September 14: McDonnell Douglas completed post -checkout  m o d i f i c a t i o n s  
t o  S-IVB-210 and p laced  t h e  s t a g e  i n  s t o r a g e  a t  Huntington Beach. 16 
September 15: NAA, S&ID, began v e r t i c a l  assembly o f  t h e  S-11-8 s t a g e .  17  
September 16 :  The S-IC-8 s t a g e  was removed from t h e  v e r t i c a l  assembly 
tower,  Lowered on to  a t r a n s p o r t e r ,  and prepared f o r  t r a n s p o r t a t i o n  
t o  Hsr izonal  Assembly P o s i t i o n  #l r n  Lhe Mishoud Marrufacluring 
Bui ld ing .  L 8 
September 17: NAA, S&ID, completed i n s u l a t i o n  r e p a i r  and t h e  p r e s t a t i c  
f i r i n g  checkout  of S-11-3 a t  MTF. 19 
- V e r t i c a l  b u i l d u p  of t h e  S-11-7 s t a g e  ended w i t h  accep tance  of t h e  s t a g e  
c l o s e o u t  weld j o i n i n g  c y l i n d e r s  2 and 3 .  NAA, S&ID, p repared  t o  t e s t  
t h e  s t a g e  t o  a s s u r e  p roper  weldments. 2 0 
September 18: The S - I 1  s t a g e  c o n t r a c t o r  completed pneumosta t ic  t e s t s  of 
t h e  S-11-7 s t a g e .  I n s p e c t i o n  r e v e a l e d  11 d i s c r e p a n c i e s  t h a t  r e q u i r e d  
r e p a i r  by reweld ing .  2 1 
- NASA executed a  $159,716,477 c o n t r a c t  m o d i f i c a t i o n  (Supplemental  Agree- 
ment 813) w i t h  NAA, S&ID, f o r  f a b r i c a t i o n  of f i v e  S a t u r n  S - I 1  s t a g e s ,  
S-11-11 through S-11-15, complet ing S - I 1  requ i rements  f o r  t h e  1 5  
S a t u r n  V v e h i c l e s  c u r r e n t l y  approved f o r  development i n  t h e  Apol lo  
program. A u t h o r i z a t i o n  and funding t o  p rocure  long- lead- t ime  h a r d -  
ware f o r  t h e s e  s t a g e s  had been g iven  d u r i n g  t h e  f i r s t  q u a r t e r  of 
1967. 2 2 
September 19: The S-11-3 s t a g e  f i r e d  f o r  approximately  65 seconds d u r i n g  
i t s  f i r s t  accep tance  t e s t  a t  MTF. Main o b j e c t i v e s  achieved i n c l u d e d  
q u a l i f i c a t i o n  of t h e  A - 1  T e s t  Stand flame bucket  and demons t ra t ion  
of t h e  s t a g e ,  s t a n d ,  and c o n t r o l  room c o m p a t i b i l i t y .  S p e c i a l  o b j e c -  
t i v e s  accomplished i n c l u d e d  e v a l u a t i o n  o f  t h e  slow c h i l l  of  t h e  LH2 
t ank ,  achievement of a 3800-gal lon-per-minute  maximum LOX f i l l  r a t e  
i n  t h e  f a s t - f i l l  mode, and v e r i f i c a t i o n  o f  t h e  LH f a s t - f i l l  and over-  2 
f i l l  s e n s o r s .  Another s p e c i a l  o b j e c t i v e ,  a  s i d e w a l l  i n s u l a t i o n  t e s t  
a t  c ryogen ic  t empera tu re ,  f a i l e d  due t o  minor p i n h o l e  Leaks i n  the 
s i d e w a l l  i n s u l a t i o n .  2 3 
76 
September 28: NASA Deputy Associate Administrator Dr, Alfred J, Eggers ,  
Chairtnan of the NASA Safety Panel, held a Safety Review at MSFC, At 
the meeting, attended by safety representatives from all NASA agencies, 
the Administration" Safety Organization as well as future plans for 
safety were discussed. 24 
September 22: NAA, Inc., merged with Rockwell-Standard Corporation to 
create North American Rockwell (NAR) Corporation, 25 
- The Saturn V Program Manager announced the retirement, effective Octo- 
ber 31, of Colonel Samuel Yarchin, the S-I1 Stage Project Manager 
since February 1965. Appointed to replace Col. Yarchin as Manager 
of the S-11 Project, effective September 23, was Roy E. Godfrey, 
who had been sewing as Senior Deputy Manager of the Project. 26 
September 25: A branch of the Huntsville Post Office opened at MSFC. 
Manned by the Postal Department, the new office would provide com- 
plete postal services for the center's Redstone Arsenal Complex. The 
address of MSFC changed to National Aeronautics and space Adminis- 
tration, George C, Marshall Space Flight Center, Marshall Space 
Flight Center, Alabama 35812. 2 7 
- The barge Orion, formerly used as a shuttle barge in MSFC'S West Coast 
transportation fleet but recently modified to provide a larger cargo 
area suitable for S-IC stage transport, arrived at MSFC on its first 
trip up the Mississippi, Ohio, and Tennessee Rivers. The Orion would 
be used to transport stages from the manufacturing site at Michoud 
to the test site at MTF and later to the KSC launch site, The barge 
might also supplement the USNS Point Barrow as an ocean-going ship to 
transport S-I1 stages from the West Coast to MTF. 2 8 
- Post-storage checkout of both the S-IVB-503N and the S-IVB-504N stages 
began at the SACTB, 29 
September 27: S t a r t  of the  AS-501 Countdown Demonstration T e s t  (CDTT) 
climaxed a month of  prelaunch p repa ra t i ons  a t  LC 49A. 3 0 
- Chrys le r  personnel  completed p r e s t a t i c  checkout of the S-IB-11 s t a g e  
and began p repa ra t i ons  f o r  sh ipping  t h e  s t a g e  t o  Hun t sv i l l e  f o r  s t a t i c  
f i r i n g .  3  1 
- The S-11-3 s t a g e  underwent a  f u l l - d u r a t i o n  (358-second) s t a t i c  f i r i n g  
w i t h  te rmina t ion  au tomat ica l ly  i n i t i a t e d  by LOX dep le t i on .  The f i r i n g  
demonstrated t he  func t iona l  i n t e g r i t y  of the  s t a g e  under s t a t i c  f i r i n g  
cond i t i ons  and v e r i f i e d  t h a t  t he  s t a g e  met s p e c i f i e d  acceptance t e s t  
requirements .  Spec ia l  ob j ec t i ve s  achieved included e v a l u a t i o n  of  t h e  
slow c h i l l  of t he  LH tank performance i n  a  s idewal l  i n s u l a t i o n  t e s t .  3  2 2  
September 28: The S-IVB-205 s t a g e  was placed i n  t h e  v e r t i c a l  checkout 
s tand  f o r  pos t - s torage  modi f ica t ions  a t  SACTO. 33 
I n  September: S t r u c t u r a l  assembly of t h e  S-IVB-509 tank assembly was 
completed. During the  assembly workmen had discovered an ou t -of -  
contour  a r ea  on the  a f t  LOX dome too  s e r i o u s  f o r  rework, neces s i -  
t a t i n g  i t s  replacement wi th  t h e  S-IVB-510 a f  t dome. 3 4 
OCTOBER 
October 3: McDonnell Douglas completed f a b r i c a t i o n  of t h e  S-IVB-510 
s t a g e  LOX t a n k  assembly a t  Santa  Monica u s i n g  t h e  S-IVB-511 a f t  LOX 
dome a s  a replacement  f o r  t h e  510 dome r e a s s i g n e d  t o  t h e  S-IVB-509 
s t a g e .  The c o n t r a c t o r  shipped t h e  completed assembly t o  Hunt ington 
Beach t o  be  jo ined w i t h  t h e  LH2 t a n k  assembly.  1 
- A f u l l - s c a l e  MDA mockup was completed accord ing  t o  c u r r e n t  docurnen- 
t a t i o n .  The mockup would be updated t o  r e f l e c t  changes a s  t h e  d e s i g n  
of t h e  MDA progressed .  2 
October 4: For t h e  S a t u r n  V program NASA purchased n i n e  a d d i t i o n a l  S-IVB 
s t a g e s  from t h e  McDonnell Douglas Corpora t ion  f o r  $146.5 m i l l i o n .  
This  f u l f i l l e d  requ i rements  f o r  t h e  c u r r e n t l y  approved 15 S a t u r n  V 
and 12 Uprated S a t u r n  I v e h i c l e s .  De l ive ry  would beg in  i n  A p r i l  
1968 and end i n  May 1970. The purchase  brought  t h e  t o t a l  S-IVB 
c o n t r a c t  v a l u e  f o r  b o t h  v e h i c l e s  t o  $957,182,093 and t h e  t o t a l  num- 
b e r  of s t a g e s  purchased t o  27.  McDonnell Douglas a l s o  r e c e i v e d  a 
$24 m i l l i o n  CPFF c o n t r a c t  e x t e n s i o n  f o r  S-IVB launch  s e r v i c e s  a t  
KSC, which i n c r e a s e d  t h e  t o t a l  v a l u e  of t h a t  c o n t r a c t  t o  $34 m i l l i o n .  
Covered were s t a g e  r e c e i p t ,  checkout ,  l aunch ,  and l aunch  e v a l u a t i o n .  3 
- NASA informed t h e  Boeing Company t h a t  a c t i o n  t o  p rocure  1 0  S-IC s t a g e s ,  
S-IC-16 through S-IC-25, would be s topped .  Boeing had submi t t ed  a 
p roposa l  on J u l y  3 and an  a d j u s t e d  p roposa l  on September 20  c o v e r i n g  
t h e  n e c e s s a r y  s u p p l i e s  and s e r v i c e s  f o r  f a b r i c a t i o n  and d e l i v e r y  o f  
t h e  s t a g e s .  4 
- MSFC used AEDC f a c i l i t i e s  t o  i n v e s t i g a t e  p r e p a r a t i o n  of a s p e n t  r o c k e t  
s t a g e  f o r  human occupancy i n  space .  The i n v e s t i g a t i o n  invo lved  dump- 
i n g  840 g a l l o n s  of super -co ld  l i q u i d  n i t r o g e n  (LN ) through a "dead" 2 
o r  i n a c t i v e  S - 2  rocket. e n g i n e ,  S imula t ing  100,000 f o o t  a l t i t u d e ,  
t h i s  dumping exper iment  would pave t h e  way f o r  a s t r o n a u t s  t o  move 
i n s i d e  an  o r b i t i n g  s t a g e  and use t anks  a s  l i v i n g  q u a r t e r s  f o r  a 
space s t a t i o n .  5 
October 5:  Technicians  a t  t h e  Beta I T e s t  Stand a t  SACTO completed a  
s i m u l a t e d  s t a t i c  f i r i n g  countdown on t h e  S-IVB-505N s t a g e .  
6 
October 6: MSFC i s s u e d  a  r e v i s i o n  t o  t h e  MAF C h a r t e r  approving changes  
i n  t h e  o r g a n i z a t i o n a l  and f u n c t i o n a l  r e s p o n s i b i l i t i e s .  7 
- S-11-11 s t a g e  assembly a c t i v 4 t y  began a t  S e a l  Beach w i t h  l o a d i n g  o f  
t h e  a f t  f a c i n g  s h e e t  gores  on t h e  we ld ing  f i x t u r e .  8 
October  8: McDonnell Douglas completed l e a k  checks  on t h e  S-IVB-509 t a n k  
assembly and moved t h e  s t a g e  from t h e  Huntington Beach Assembly 
Tower 8 t o  t h e  I n s u l a t i o n  Chamber f o r  i n s u l a t i o n  i n s t a l l a t i o n s .  9 
October  10: Mating o f  t h e  f i f t h  eng ine  completed F-1 eng ine  i n s t a l l a t i o n  
i n  t h e  S-IC-8 s t a g e  a t  Michoud. 1 0  
- Replacement of a  d e f e c t i v e  h y d r a u l i c  accumulator  n e c e s s i t a t e d  a 24-hour 
h o l d  i n  t h e  S-IVB-505N a c c e p t a n c e - f i r i n g  countdown. 11 
October  12: NASA A d m i n i s t r a t o r  James E .  Webb h e l d  a  p r e s s  c o n f e r e n c e  
on management changes: ( 1 )  George S .  Tr imble ,  J r . ,  D i r e c t o r  o f  
Advanced Manned Miss ions  Program, OMSF, was appo in ted  Deputy D i r e c t o r  
o f  MSC. ( 2 )  NASA Deputy A s s o c i a t e  A d m i n i s t r a t o r  f o r  Space S c i e n c e  
and A p p l i c a t i o n s  Edgar M .  C o r t r i g h t  was appo in ted  Deputy A s s o c i a t e  
A d m i n i s t r a t o r  f o r  Manned Space F l i g h t .  He would be r e p l a c e d  by 
Donald P. Hear th ,  t h e  Voyager Program Manager. ( 3 )  MSFC Deputy 
D i r e c t o r  Eberhard F. M. Rees was named t o  s e r v e  a s  S p e c i a l  A s s i s t a n t i n  
Manufactur ing Problems t o  MSG ApoLLo S p a c e c r a f t  Program Manager 
George M. l aow.  2 2 
80 
O c t o b e r  1 2 :  I n  the  Beta  S s t a n d  a t  SACTO, t h e  S-SVB-505N s t a g e  s u e c e s s -  
f u l l y  performed an  a c c e p t a n c e  f i r i n g  of 448 seconds d u r a t i o n ,  w i t h  
c u t o f f  i n i t i a t e d  by LOX d e p l e t i o n .  3.3 
October 14: The f i n a l  p o r t i o n  o f  the  CDDT on t h e  AS-501 v e h i c l e  ended 
a t  KSC. 1 4  
October 15: McDonnell Douglas began LH t a n k  hardware i n s t a l l a t i o n s  i n  
15 2  t h e  S-IVB-508 s t a g e .  
October 16: NASA te rmina ted  procurement of long- lead  i t e m s  f o r  s t a g e s  
S-IC-16 and S-IC-17 w i t h  ~ o e i n ~ . ' ~  (Note  October 4  e n t r y )  
October 18: I n s t a l l a t i o n  o f  t h e  l a s t  major component, t h e  forward s k i r t ,  
ended v e r t i c a l  assembly o f  t h e  S-IC-9 s t a g e  i n  t h e  VAB a t  Michoud. 17 
D r .  Wernher von Braun, D i r e c t o r  o f  MSFC, and Maj. Gen. Char les  E i f l e r ,  
Commanding General  o f  U.  S. Army M i s s i l e  Command, s igned  a n  agreement 
p rov id ing  mutual a s s i s t a n c e  between t h e  two o r g a n i z a t i o n s .  D e t a i l e d  
i n  t h e  agreement a r e  t h e  o p e r a t i o n a l  and s u p p o r t  r e l a t i o n s h i p s  between 
t h e  two i n c l u d i n g  p r o v i s i o n  o f  f a c i l i t i e s ,  s e r v i c e s ,  m a t e r i a l s ,  and 
equipment n e c e s s a r y  i n  c a r r y i n g  o u t  t h e i r  r e s p e c t i v e  m i s s i o n s .  Th is  
agreement r e v i s e d  and updated t h e  f i r s t  c o o p e r a t i v e  agreement s igned  
i n  December 1968 between t h e  Army and NASA a f f e c t i n g  what i s  now 
MSFC . 1 8  
- McDonnell Douglas completed p a i n t i n g  and f i n a l  i n s p e c t i o n  of t h e  S-IVB- 
212 s t a g e  and p repared  i t  f o r  s t o r a g e  a t  t h e  Space Systems C e n t e r .  '19 
October 20: CCSD shipped t h e  S-IB-11 s t a g e  from MAF aboard t h e  ba rge  
Palaemon t o  M ~ ~ C / H u n t s v i l l e .  20 

















































































































































October 2 2 :  Major s t r u c t u r a l  assembly of t h e  S-11-10 s t a g e  p r o g r e s s e d  
a s  NAR pe rsonne l  completed t h e  f i n a l  mer id ian  weld on t h e  forward 
f a c i n g  s h e e t  of t h e  common bulkhead and p laced  i t  i n  s t o r a g e  t o  
a w a i t  t h e  common bulkhead bu i ldup .  Buildup of t h e  a f t  f a c i n g  s h e e t  
had been completed i n  August .  2  2  
- Systems checkout  o f  t h e  S-11-4 s t a g e  was completed by t h e  Space Divi-  
2  3 
s i o n  o f  NAR Corpora t ion .  
October 23: A t  S e a l  Beach, NAR completed sys tems i n s t a l l a t i o n s  i n  t h e  
S-11-5 s t a g e  and t r a n s f e r r e d  i t  t o  Tes t  Opera t ions  where p r e p a r a t i o n s  
f o r  systems checkout  commenced. 24 
- A s a t i s f a c t o r y  s i m u l a t e d  t e s t  r e r u n  ended systems checkout  of t h e  
S-IU-504 begun J u l y  28.  F a i l u r e  of p a r t s  and p a r t s  s h o r t a g e s  con- 
t i n u o u s l y  hampered p r o g r e s s  throughout  t h e  checkout .  2  5  
- I n  a  l e t t e r  t o  a l l  MSFC employees,  D r .  Wernher von Braun, D i r e c t o r ,  
s  t a  t e d  t h a t  p o s s i b i l i t y  of a  r e d u c t i o n  i n  pe rsonne l  e x i s t e d  i f  
NASA's FY 1968 budget was c u t  a s  proposed by Congress .  2  6 
October 24: Rework of S-11-7 weld d e f e c t s  d i s c o v e r e d  i n  pneumos ta t i c  
t e s t s  were completed by NAR ; t h e  s t a g e  moved t o  S t a t i o n  V I I  f o r  
pneumosta t ic  r e t e s t  and f o r  s t a r t  of  systems i n s t a l l a t i o n s .  2 7  
October 26: The AS-501 space  v e h i c l e  f l i g h t  r e a d i n e s s  t e s t  (FRT) ended 
a t  KSC and p r e p a r a t i o n s  s t a r t e d  f o r  f u e l i n g  t h e  v e h i c l e .  2 8 
October 27: The S-IB-11 s t a g e  a r r i v e d  at 'MSFC/Huntsvil le from MAF. 
29 
October 28: I n s t a l l a t i o n  o f  a l l  f i v e  5-2 eng ines  i n  t h e  S-11-6 s t a g e  
ended a t  Seal. Beach. 3 0  
UPRATED SATURN I STAGES I N  VEHICLE CHECKOUT LABORATORY 
T h r e e  Uprated  S a t u r n  I S-IVB s t a g e s ,  S-IVB-205,  - 2 0 6 ,  and - 2 0 7 ,  
a r e  v i s i b l e  i n  t h i s  photograph of t h e  Veh ic le  Checkout L a b o r a t o r y  a t  
Sacramento ,  MeDonnell Douglas pe r sonne l  a r e  comple t ing  pos t - s t o r age  
m o d i f i c a t i o n  of the S-IVB-205 p i c t u r e d  on the r o l l  d o l l y  in the f o s e -  
ground.  
8 4 
O c t o b e r  30: IBM removed the  S - X U - 5 0 4  f r o m  the checkout s t a n d  and turned 
i t  over t o  NASA f o r  i n s p e c t i o n  p r i o r  t o  s t o r a g e .  3 1 
October 31: NAR t r a n s p o r t e d  t h e  completed S-11-TS-B s t r u c t u r e  from S e a l  
Beach t o  Santa  Susana where i n s t r u m e n t  i n s t a l l a t i o n s  and p r e p a r a t i o n s  
f o r  placement of t h e  s t r u c t u r e  i n  t h e  t e s t  s t a n d  commenced. 32 
- McDonnell Douglas performed an  a b b r e v i a t e d  p o s t - f i r i n g  checkout  o f  t h e  
S-IVB-505N s t a g e  and d e c l a r e d  t h e  s t a g e  "Ready f o r  S to rage . ' '  The 
s t a g e  would remain i n  She s t a n d  pending removal of t h e  S-IVB-206 
from t h e  VCL. 33 
I n  October:  P o s t - s t o r a g e  m o d i f i c a t i o n  of t h e  S-IVB-205 s t a g e  began i n  
t h e  VCL a t  SACTO. 3  4 
- The S-IC-5 s t a g e  was p laced  i n  s t o r a g e  a t  Michoud fo l lowing  r e f u r b i s h -  
ment and p o s t - s t a t i c  checkout .  3  5  
- MSFC D i r e c t o r ,  D r .  Wernher von Braun, approved a  r e v i s e d  c h a r t e r  f o r  
MTF. The new c h a r t e r  c l a r i f i e d  t h e  f u n c t i o n  of MTF i n  t h e  a r e a  of 
o n - s i t e  s u r v e i l l a n c e  of s t a g e  and s u p p o r t  c o n t r a c t o r s '  performance 
of a s s i g n e d  work scopes .  3  6 

NOVEMBER 
November 1: NASA s e l e c t e d  Bendix Corpora t ion  t o  n e g o t i a t e  a c o n t r a c t  f o r  
d e s i g n ,  development, q u a l i f i c a t i o n ,  and d e l i v e r y  of l o n g - d u r a t i o n ,  
c ryogen ic  gas  s t o r a g e  t anks  f o r  t h e  f i r s t  56-day manned f l i g h t  i n  t h e  
AAP. The t anks  would be  a c r i t i c a l  pacing i t e m  f o r  l o n g - d u r a t i o n  
manned f l i g h t s  i n  AAP. Completion of n e g o t i a t i o n s  would p e r m i t  an  
e a r l y  award i f  t h e  p r o j e c t  was con t inued  by NASA a s  programmed. 1 
- CCSD t e s t  pe r sonne l  i n s t a l l e d  S-IB-11 i n  t h e  STTE a t  MSFC's t e s t  s i t e  
and began p r e p a r a t i o n s  f o r  s t a t i c  t e s t i n g  t h e  s t a g e .  2 
November 3: IBM completed checkout  of t h e  S-IU-209 u n i t .  The u n i t  
remained on t h e  checkout s t a n d  a t  IBM/Huntsvil le undergoing govern- 
ment accep tance  i n s p e c t i o n .  3 
- The S-TVB-506N systems checkout ,  i n i t i a t e d  by McDonnell Douglas i n  
September, was s a t i s f a c t o r i l y  concluded a t  t h e  Space Systems Cente r .  4 
November 4: NASA A s s o c i a t e  A d m i n i s t r a t o r  f o r  Manned Space F l i g h t ,  D r .  
George M u e l l e r ,  announced a r e v i s e d  Apol lo  m i s s i o n  s c h e d u l e  o f  s i x  
f l i g h t s  i n  1968 and f i v e  i n  1969 u s i n g  t h e  "200-ser ies"  (Upra ted  
S a t u r n  I )  and t h e  "500-ser ies"  ( S a t u r n  V)  launch v e h i c l e s  t o  t e s t  
and q u a l i f y  Command, S e r v i c e ,  and Lunar Modules (C&SM and LM). The 
s c h e d u l e  f o r  1968 would i n c l u d e :  Apol lo/Saturn 204 (AS-204), f i r s t  
unmanned t e s t  of LM i n  e a r t h  o r b i t ;  AS-502, second unmanned f l i g h t  
t e s t  o f  S a t u r n  V and Apol lo  C&SM; AS-503, t h i r d  unmanned t e s t  o f  
S a t u r n  V and C&SM; AS-206, second unmanned f l i g h t  t e s t  o f  LM i n  
e a r t h  o r b i t ;  AS-205, f i r s t  manned Apol lo  f l i g h t ,  a 10-day m i s s i o n  
t o  q u a l i f y  C&SM f o r  f u r t h e r  manned o p e r a t i o n s ;  AS-504, f i r s t  manned 
Apol lo  f l i g h t  on S a t u r n  V,  t o  provide exper ience  w i t h  b o t h  C&SM and 
LM, i n c l u d i n g  crew t r a n s f e r  f rom C&SM t o  EM and rendezvous and 
docking, The 1969 schedu le  would i n c l u d e  f i v e  manned f l i g h t s  ( A S -  
505  through AS-509) w i t h  t h e  f i r s t  f o u r  p r o g r a m e d  a s  l u n a r  miss ion  
development f l i g h t s  o r  l u n a r  miss ion  simulations--AS-509 be ing  t h a t  
on which t h e  l u n a r  l a n d i n g  would be made. P o s s i b l e  t h e  l u n a r  l a n d i n g  
might be de layed  u n t i l  one o f  t h e  remaining s i x  S a t u r n  V f l i g h t s  
beyond 1969. A l l  o p p o r t u n i t i e s  t o  a c c e l e r a t e  p r o g r e s s  i n  1969 
toward manned f l i g h t s  and a  r a p i d  accumulat ion o f  manned e x p e r i e n c e  
w i t h  t h e  Apol lo /Sa tu rn  sys tem would be sought ,  Muel le r  s a i d .  5  
November 4: 'The f i r s t  p a r t  o f  t h e  two-par t  t e r m i n a l  countdown f o r  t h e  
AS-501 launch ,  known a s  t h e  l aunch  v e h i c l e  p recount ,  s t a r t e d  a t  -104 
hours  a t  12:00 a.m. EST. 6  
November 6: The second p a r t  of t h e  t e r m i n a l  countdown f o r  t h e  AS-501 
launch  picked up a t  -49 hours  a t  11:30 p.m. EST and p rogressed  
through a l l  scheduled ho lds  w i t h o u t  dropping behind i n  t h e  c o u n t .  7  
November 9: NAR began v e r t i c a l  bu i ldup  o f  t h e  S-11-9 s t a g e  p r o p e l l a n t  
t a n k s .  8  
- MSFC'S D i r e c t o r  announced by l e t t e r  t o  a l l  MSFC personne l  an expected 
c u t  of 700 peop le  i n  t h e  C e n t e r ' s  a u t h o r i z e d  employment s t r e n g t h .  
He adv i sed  t h a t  t h e  c u t  might  become n e c e s s a r y  because  of a  r e d u c t i o n  
i n  NAsA's FY-1968 budget  t o  be announced by t h e  Sena te  A p p r o p r i a t i o n s  
Commit tee .  9  
- NASA ach ieved  a  c r i t i c a l  p o i n t  i n  t h e  Apol lo  Program w i t h  t h e  Apol lo  4  
f l i g h t  (AS-501), a n  "a l l -up"  l aunch  from LC-39 a t  KSC a t  7: 00 a.m., 
EST. The f l i g h t ,  termed " p e r f e c t ,  I '  demonstra ted t h a t  t h e  s p a c e c r a f t  , 
h e a t s h i e l d ,  and l u n a r  r o c k e t  met program requ i rements .  
S-IC s t a g e  LOX d e p l e t i o n  s e n s o r s  s i g n a l e d  S-IC ou tboard  e n g i n e  
c u t o f f  a t  1 5 0 . 8  seconds a f t e r  l aunch .  A t  S-IC s e p a r a t i o n ,  e i g h t  
FIRST SATURN V FLIGHT 
AS-501, t h e  f i r s t  S a t u r n  V f l i g h t  v e h i c l e  w i t h  t h e  Apol lo  4 s p a c e -  
: a s  payload,  r i s e s  from Launch Complex 39 a t  KSC on November 9 ,  a t  
a , m , ,  t o  beg in  a  f l i g h t  termed " p e r f e c ~ , "  
89 
u l l a g e  r o c k e t s  on the S - 1 1  i g n i t e d  f o r  3 . 7  seconds t o  p rov ide  p r o -  
p e l l a n t  s e t t l i n g ,  fo l lowed by i g n i t i o n  of t h e  S - 1 1  main eng ines  f o r  
a  burn o f  378.5 seconds .  S-11 eng ine  c u t o f f  occur red  a t  519.8 s e c -  
onds a f t e r  l i f t o f f .  The S-IVB u l l a g e  motors then i g n i t e d  t o  p rov ide  
p r o p e l l a n t  s e a t i n g  p r i o r  t o  S-IVB burn,and one second l a t e r  t h e  S - I 1  
r e t r o m o t o r s  i g n i t e d .  A c t i v a t i o n  o f  a  Mild Detonat ing Fuse (MDF) 
caused s t a g e  ( S - I 1  s t a g e  and t h e  S-IVB i n t e r s t a g e  a s  u n i t )  s e p a r a t i o n  
which was fol lowed by i g n i t i o n  of t h e  S-IVB 5-2 e n g i n e .  A t  675.6 
seconds a f t e r  l aunch  t h e  v e h i c l e  went i n t o  an  e a r t h  pa rk ing  o r b i t  
100 n a u t i c a l  m i l e s  above t h e  e a r t h .  Two r e v o l u t i o n s  l a t e r ,  t h e  
S-IVB r e i g n i t e d  f o r  a  s imula ted  t r a n s l u n a r  i n j e c t i o n  b u r n .  The 
second burn ,  l a s t i n g  300 seconds ,  i n j e c t e d  t h e  s p a c e c r a f t  i n t o  an 
e a r t h - i n t e r s e c t i n g  o r b i t  w i t h  an  apogee of 9 ,301  n a u t i c a l  m i l e s .  
C&SM/S-NB s e p a r a t i o n  occur red  600 seconds a f t e r  c u t o f f  o f  t h e  S-IVB 
e n g i n e .  I g n i t i o n  o f  t h e  S e r v i c e  Propu ls ion  System (SPS) f o r  a  1 6 -  
second burn r a i s e d  t h e  apogee a l t i t u d e  t o  9,767 n a u t i c a l  m i l e s .  The 
s p a c e c r a f t  was then  a l i g n e d  t o  a  s p e c i f i c  a t t i t u d e  t o  a c h i e v e  a  t h e r -  
mal g r a d i e n t  a c r o s s  t h e  CM h e a t s h i e l d ,  main ta ined  f o r  approx imate ly  
4% h o u r s .  R e i g n i t i o n  o f  t h e  SPS o c c u r r e d , a c c e l e r a t i n g  t h e  space-  
e r a f t  t o  t h e  most s e v e r e  r e - e n t r y  c o n d i t i o n s  t h a t  cou ld  be ach ieved  
from a  l u n a r  r e t u r n  t r a j e c t o r y .  The C&SM s e p a r a t e d  and t h e  CM was 
then o r i e n t e d  i n t o  t h e  proper re-entry a t t i t u d e .  Re-entry  occur red  
a t  400,000 f e e t ,  a t  a  f l i g h t  p a t h  ang le  of-7 .077 degrees  w i t h  an  
i n t e r n a l  v e l o c i t y  of 36,537 f e e t  pe r  second. The CM landed u p r i g h t  
w i t h i n  n i n e  n a u t i c a l  m i l e s  of t h e  planned l and ing  p o i n t  i n  t h e  
P a c i f i c  Ocean, 8 h o u r s ,  37 minu tes ,  8 seconds a f t e r  l aunch .  The CM 
was recovered  by d i v e r s  from t h e  c a r r i e r  USS Bennington 2 hours  and 
1 4  minu tes  a f t e r  splashdown. 
Pos t - l aunch  examinat ion revea led  t h a t  t h e  a f t  h e a t s h i e l d  was 
h e a v i l y  c h a r r e d ,  b u t  t h a t  crew compartment h e a t s h i e l d  c h a r r i n g  was 
l e s s  t h a n  expec ted .  The s p a c e c r a f t  windows were undamaged, b u t  
m o i s t u r e  e x i s t e d  between t h e  mierometeroid  and h e a t s h i e l d  p a n e l s  
of t h e  rendezvous r + i n d o ~ . ~ ,  and the s p a c e c r a f t  contained approx imate ly  
t w o  q u a r t s  o f  s e a  w a t e r  t aken  i n  through t h e  r e l i e f  v a l v e ,  
Apol lo  4 ' s  f l i g h t  was t h e  f i r s t  of  two t o  t h r e e  m i s s i o n s  des igned  
t o  q u a l i f y  S a t u r n  V f o r  manned f l i g h t ,  and t h e  f i r s t  test  o f  t h e  
s t r u c t u r a l  i n t e g r i t y  and c o m p a t i b i l i t y  of LV and s p a c e c r a f t .  By sub-  
j e c t i n g  CM1s h e a t  s h i e l d  t o  h i g h  h e a t  load  and h e a t  r a t e ,  NASA was 
e v a l u a t i n g  C M 1 s  des ign  adequacy f o r  r e - e n t r y  from l u n a r  m i s s i o n s - - t h e  
pr imary o b j e c t i v e  t o  ach iev ing  a  s u c c e s s f u l  manned l u n a r  m i s s i o n .  
Other  pr imary m i s s i o n  o b j e c t i v e s  of t h e  Apol lo  4 f l i g h t  were t o :  
conf i rm launch  l o a d s  and dynamic c h a r a c t e r i s t i c s ;  demonstra te  s t a g e  
s e p a r a t i o n ;  v e r i f y  o p e r a t i o n  of LV subsystems and s p a c e c r a f t  subsys -  
tems; e v a l u a t e  performance of LV EDS i n  an open-loop c o n f i g u r a t i o n ;  
and demons t ra te  miss ion  s u p p o r t  f a c i l i t i e s  and o p e r a t i o n s  r e q u i r e d  
f o r  l aunch ,  m i s s i o n  conduct ,  and CM recovery .  
Success  of Apol lo  4, accord ing  t o  NASA A s s o c i a t e  A d m i n i s t r a t o r  
f o r  Manned Space F l i g h t  D r .  George E .  M u e l l e r ,  had been ach ieved  
i n  terms o f  "p re - se t  primary o b j e c t i v e s . "  Hea t sh ie ld  d e s i g n ,  S-IVB 
r e s t a r t ,  s t r u c t u r a l / t h e r m a l  i n t e g r i t y ,  c o m p a t i b i l i t y  of LV and space-  
c r a f t ,  and  ground s u p p o r t  had been proven. 1 0  
November 9 :  Apol lo  Program Manager, Major General  Samuel C .  P h i l l i p s ,  
commented on countdown o p e r a t i o n s  f o r  t h e  AS-501: ". . .I was tremen- 
dous ly  impressed w i t h  t h e  smooth teamwork t h a t  t h i s  combined govern-  
m e n t l m u l t i - i n d u s t r y  team p u t  t o g e t h e r .  You cou ld  a lmos t  f e e l  t h e  
w i l l  w i t h  which i t  was be ing  c a r r i e d  o u t .  I t h i n k  t h a t ' s  i m p o r t a n t  
t o  t h e  p r o g r e s s  of Apollo . . . p  e r h a p s  even more s o  than some of t h e  
t e c h n i c a l  r e t u r n s  w e ' l l  g e t  from t h i s  m i s s i o n  .... Apollo i s  on t h e  
way t o  t h e  moon." 11 
- U,S. o f f i c i a l s  p r a i s e d  t h e  s u c c e s s f u l  f l i g h t  of Apol lo  4 (AS-501). 
P r e s i d e n t  Johnson s a i d  t h a t  " t h e  whole world  could  s e e  t h e  awesome 
s i g h t  of t h e  f i r s t  launch o f  what i s  now t h e  l a r g e s t  r o c k e t  e v e r  
f lown,  This Launching symbolizes t h e  power t h i s  Nation i s  h a r n e s s i n g  
f o r  t h e  p e a c e f u l  e x p l o r a t i o n  of s p a c e .  The s u c c e s s f u l  complet ion of 
t o d a y ' s  f l i g h t  has  shown t h a t  we can launch and b r i n g  back s a f e l y  t o  
e a r t h  t h e  space  s h i p  t h a t  w i l l  t a k e  men t o  t h e  moon." N a t i o n a l  
Aeronau t ics  and Space C o u n c i l ' s  Execu t ive  S e c r e t a r y ,  D r .  Edward C 
Welsh, s a i d  t h e  N a t i o n ' s  peop le  "should be proud of t h i s  h i s t o r i c  
landmark i n  p r o p u l s i o n  and p r e c i s i o n ,  and p a r t i c u l a r l y  i n  t h e  b o o s t  
g iven  our n a t i o n a l  space program." Looking toward t h e  f u t u r e ,  NASA 
A d m i n i s t r a t o r  James E. Webb p r a i s e d  t h i s  " s u c c e s s f u l  demons t ra t ion  
of t h e  devo t ion  and h i g h  q u a l i t y  workrnanship o f  over  300,000 men 
and women i n  thousands of i n d u s t r i a l  p l a n t s ,  l a b o r a t o r i e s ,  t e s t  f a c i l -  
i t i e s ,  u n i v e r s i t i e s  and government i n s t a l l a t i o n s .  This  s u c c e s s  w i l l  
pe rmi t  us t o  move more r a p i d l y  on t o  a  second launch ."  D r .  Wernher 
von Braun s a i d ,  "No s i n g l e  e v e n t  s i n c e  t h e  fo rmat ion  of t h e  Marsha l l  
Cen te r  i n  1960 e q u a l s  t o d a y ' s  launch i n  s i g n i f i c a n c e .  I r e g a r d  t h i s  
happy day a s  one of t h e  t h r e e  o r  f o u r  h i g h l i g h t s  of my p r o f e s s i o n a l  
l i f e - - t o  be su rpassed  on ly  by t h e  manned l u n a r  l a n d i n g .  ,112 
- B l a s t o f f  of S a t u r n  V a t  KSC produced one of t h e  l o u d e s t  n o i s e s  i n  h i s -  
t o r y ,  n a t u r a l  o r  man-made, accord ing  t o  Columbia U n i v e r s i t y ' s  Lamont 
Geolog ica l  Observatory a t  P a l i s a d e s ,  N . Y .  Observatory p h y s i c i s t  
D r .  Wil l iam Donn l a b e l e d  U.S. and U.S.S.R. n u c l e a r  e x p l o s i o n s  t h e  
on ly  louder  manmade sounds and t h e  1883 f a l l  o f  Great  S i b e r i a n  Mete- 
o r i t e  a s  t h e  o n l y  louder  n a t u r a l  sounds on r e c o r d .  1 3  
~ o v e m b e r ' 1 0 :  Boeing removed t h e  S-IC-D s t a g e  from s t o r a g e  and e r e c t e d  i t  
i n  t h e  S-IC S t a t i c  'Test Stand a t  MTF f o r  a  s e r i e s  of f u e l  t a n k  d r a i n  
t e s t s  s l a t e d  t o  occur  i n  December. 14 
- Post-manufactur ing checkout of t h e  S-IC-7 s t a g e  ended w i t h  a  s u c c e s s f u l  
s i m u l a t e d  s t a t i c  f i r i n g .  Boeing then p laced  S-IC-7 i n  s t o r a g e  a t  
Michoud due t o  o t h e r  work p r i o r i t i e s  a t  KSC and Michoud. 15 
November 11: L13M completed r e t e s t  of t h e  S-XU-503 u n i t  n e c e s s i t a t e d  due 
t o  the i n c o r p o r a t i o n  of 40 m o d i f i c a t i o n s  s i n c e  September 7 .  l 6 
- N A R l o a d e d  t h e  S-11-4 s t a g e  onboard t h e  AKD P o i n t  Barrow f o r  shipment  
from S e a l  Beach t o  MTF. 17  
November 12: The S-IVB-206 s t a g e  was moved from t h e  VCL t o  t h e  Beta-Com- 
p l e x  a t  SACTO f o r  complet ion of p o s t - s t o r a g e  checkout  o p e r a t i o n .  18 
- N A  R shipped t h e  S-11-TS-A s t r u c t u r a l  assembly i n c l u d i n g  t h e  c y l i n d e r s  
1 and 2 ,  common bulkhead,  LOX bulkhead,  a f t  s k i r t ,  and t h e  s i m u l a t e d  
t h r u s t  s t r u c t u r e ,  from S e a l  Beach t o  MSFC. 19 
- Fol lowing p o s t - s t a t i c  f i r i n g  t e s t s ,  s p e c i a l  t e s t s ,  and m o d i f i c a t i o n s ,  
t h e  S-11-3 s t a g e  was removed from t h e  s t a t i c  t e s t  s t a n d  and p l a c e d  
i n  t h e  h o r i z o n t a l  bay of t h e  S - I 1  S e r v i c e  Bui ld ing  a t  MTF f o r  i n s u -  
l a t i o n  r e p a i r ,  a d d i t i o n a l  m o d i f i c a t i o n s ,  and f u r t h e r  i n s p e c t i o n .  20  
November 13: Boeing began a  r e t e s t  of S-IC-3 a t  MAF t o  check o u t  t h e  
numerous e n g i n e e r i n g  change procedures  i n c o r p o r a t e d  s i n c e  government 
accep tance  o f  t h e  s t a g e .  2  1 
November 14: NASA completed i t s  i n s p e c t i o n  of S-IU-504 and a c c e p t e d  t h e  
u n i t  fo l lowing  c o r r e c t i o n  o f  documentation d i s c r e p a n c i e s  r e f l e c t i n g  
t h e  " a s - b u i l t "  v e r s u s  t h e  "as-designed" c o n f i g u r a t i o n .  The u n i t  
was then  prepared f o r  i n s t a l l a t i o n  of m o d i f i c a t i o n  k i t s .  2  2  
November 15: By l e t t e r  and speech D r .  Wernher von Braun gave h i s  p e r s o n a l  
c o n g r a t u l a t i o n s  t o  MSFC C i v i l  S e r v i c e  and c o n t r a c t o r  employees f o r  
t h e i r  work i n  making the  f i r s t  S a t u r n  V ,  Saturn/Apol lo  501, s u c c e s s -  
f u l  i n  i t s  m i s s i o n .  The D i r e c t o r ,  MSFC, s t a t e d  " . . . t h e  s u c c e s s  of 
501 g i v e s  us renewed hope f o r  meet ing t h e  o r i g i n a l  goa l  of l a n d i n g  
men on t h e  moon i n  1969.  1123 
November 15: The S-IC-5 s t a g e  was t r a n s f e r r e d  from s t o r a g e  i n  t h e  MAF 
Manufactur ing Bui lding t o  t h e  S tage  T e s t  Bui lding f o r  p o s t - s t a t i c  
re fu rb i shment  and m o d i f i c a t i o n .  2 4 
- Personne l  completed f l i g h t  c e r t i f i c a t i o n  o f  t h e  S-11-2 s t a g e  i n  t h e  
VAB a t  KSC. 2 5 1 
- Fac tory  checkout  of t h e  S-IVB-506N s t a g e  was completed a t  Huntington 
Beach. 2 6 
- McDonnell Douglas completed LH2 and LOX hardware i n s t a l l a t i o n s  i n  t h e  
S-IVB-507 s t a g e  and began systems checkout .  2 7 
- McDonnell Douglas completed LOX t a n k  hardware i n s t a l l a t i o n s  i n  t h e  
S-IVB-508 s t a g e  and s t a r t e d  s t a g e  j o i n i n g  o p e r a t i o n s .  2 8 
November 16: S t r u c t u r a l  f a b r i c a t i o n  o f  t h e  S-IU-506 began a t  I B M ' s  
H u n t s v i l l e  f a c i l i t y .  29 
November 17: C h r y s l e r  pe rsonne l  completed i n c o r p o r a t i o n  o f  p lanned b lock  
m o d i f i c a t i o n s  t o  t h e  S-IB-6 s t a g e  and i n i t i a t e d  p o s t - s t o r a g e  checkout .  3 0 
- The S-IB-11 s t a g e  underwent p r o p e l l a n t  l o a d i n g  t e s t s  a t  MSFC's t e s t  
s i t e .  
3 1 
November 20: An LH2 Cold Flow T e s t  ended checkout  o f  t h e  Beta I11 T e s t  
Stand a t  SACTO. Previous  t e s t s  de te rmin ing  o p e r a t i o n a l  r e a d i n e s s  
of t h e  s t a n d  i n c l u d e d  a f i n a l  r u n  of t h e  ground s u p p o r t  equipment 
t e s t  s e t  conducted t h e  week o f  October 12-18, and an  LN Cold Flow 
32 2 
of t h e  LOX and LH systems accomplished November 1 4 .  
2 
November 20: Government i n s p e c t i o n  of S-IU-209 ended and p r e p a r a t i o n s  
began f o r  s t o r i n g  t h e  u n i t  a t  f ~ M / H u n t s v i l l e ,  3 3 
- NASA named crews f o r  t h e  f i r s t  two manned Apol lo /Sa tu rn  f l i g h t s .  Prime 
crew f o r  AS-504 ( f i r s t  m i s s i o n ) ,  schedu led  f o r  1968: James A .  
McDiv i t t ,  commander; David R. S c o t t ,  CM p i l o t ;  and R u s s e l l  L.  
Schweickar t ,  LM p i l o t .  Backup crew would be Char les  Conrad, J r . ,  
commander; Richard F. Gordon, CM p i l o t ;  and Alan L. Bean, LM p i l o t .  
Prime crew f o r  AS-505 (second m i s s i o n ) ,  scheduled f o r  1969: Frank 
Borman, commander; Michael C o l l i n s ,  CM p i l o t ;  and Wil l iam A .  Anders ,  
LM p i l o t .  Backup crew would be N e i l  A .  Armstrong, commander; James A .  
L o v e l l ,  Clvl p i l o t ;  and Edwin E. A l d r i n ,  LM p i l o t .  A t h r e e - a s t r o n a u t  
s u p p o r t  team was named f o r  e a c h  f l i g h t  crew: f o r  AS-504--Edgar D. 
M i t c h e l l ,  Fred W .  Ha i se ,  J r . ,  and A l f r e d  M .  Worden; and f o r  AS-505-- 
Thomas F .  M a t t i n g l y  11, Gerald P. C a r r ,  and John S. B u l l .  34 
November 28: P o s t - s t o r a g e  checkout  of t h e  S-IB-6 s t a g e  began a t  MAF. 
CCSD had p laced  t h e  s t a g e  i n  s t o r a g e  fo l lowing  t h e  change i n  l aunch  
schedu les  r e s u l t i n g  from t h e  AS-204 a c c i d e n t .  35 
- A s u c c e s s f u l  ASZ.completed t h e  S-IVB-503N p o s t - s t o r a g e  checkout  by 
McDonnell Douglas a t  SACTO. 3  6 
November 22: The S-IC-7 s t a g e  was p laced  i n  s t o r a g e  a t  Michoud t o  a w a i t  
shipment t o  t h e  MTF s t a t i c  f i r i n g  s i t e .  3  7 
- McDonnell Douglas i n s t a l l e d  t h e  S-IVB-206 s t a g e  i n  t h e  newly r e f u r -  
b i shed  Beta 111 Stand a t  SACTO and began p r e p a r a t i o n s  f o r  s t a t i c  
f i r i n g  t h e  s t a g e  . 38 
November 23: The AS-502 s p a c e c r a f t ,  C&SM 020, a r r i v e d  on dock a t  KSC. 3  9 
S-IVB-206 IN PROCESS OF TRANSFER 
Removal of the S-IVB-206 from the Vehicle Checkout Laboratory is 
watched closely by McDonnell Douglas personnel, The stage is being 
transferred to the Beta Complex for completion of checkout operations 
prior to storage, 
9 6 
November 26: S-11-4 ,  more powerful  and  somewhat l i g h t e r  than p r e v i o u s  
S - 1 1  f l i g h t  s t a g e s ,  a r r i v e d  a t  MTF from the NAR Corpora t ion ,  S e a l  
Beach, C a l i f o r n i a .  Each 5 - 2  eng ine  of t h e  s t a g e  had been u p r a t e d  
t o  produce 5 ,000 more pounds o f  t h r u s t  t h a n  p rev ious  5 - 2  e n g i n e s .  
The l i g h t e r  weight  r e s u l t e d  from use  of t h i n n e r  p r o p e l l a n t  t a n k  w a l l s  
and l i g h t e r  we igh t  s t r u c t u r e s .  40  
November 27: At  MTF t h e  S-11-4 was p o s i t i o n e d  i n  t h e  A-2 S t a t i c  T e s t  
Stand where p r e s t a t i c  checkout  and p r e p a r a t i o n s  f o r  accep tance  t e s t s  
began. 41 
November 28: The S-IVB-505N was removed from t h e  Beta I T e s t  Stand and 
p laced  i n  s t o r a g e  i n  t h e  VCL. 42 
- Two MSFC employees r e c e i v e d  s p e c i a l  awards o f  achievement from t h e  
Alabama s e c t i o n ,  American I n s t i t u t e  o f  Aeronau t ics  and A s t r o n a u t i c s .  
Wi l l i am C .  Snoddy, a  p h y s i c i s t  i n  t h e  C e n t e r ' s  Space Sc iences  Lab- 
o r a t o r y ,  r e c e i v e d  t h e  Hermann Ober th  Award f o r  o u t s t a n d i n g  i n d i v i d u a l  
achievement i n  t h e  f i e l d  of a s t r o n a u t i c s  and f o r  promotion and advance- 
ment o f  a e r o n a u t i c a l  s t u d i e s .  D r .  Eberhard V .  M .  Rees,  MSFC's Deputy 
D i r e c t o r ,  Techn ica l ,  r e c e i v e d  t h e  General  Holger N .  Tof toy Award f o r  
o u t s t a n d i n g  t e c h n i c a l  management i n  t h e  f i e l d s  of a e r o n a u t i c s  and 
a s t r o n a u t i c s .  43 
November 29: V e r t i c a l  assembly of t h e  S-11-8 s t a g e  ended w i t h  NASA's 
a c c e p t a n c e  o f  t h e  c l o s e o u t  weld .  NAR began p r e p a r a t i o n s  f o r  pneu- 
m o s t a t i c  t e s t i n g  of t h e  s t a g e  . 44 
- S t r u c t u r a l  t e s t i n g  of t h e  S-11-TS-C t e s t  u n i t  s t a r t e d  a t  MSFC t o  q u a l -  
i f y  t h e  a f t  s k i r t s  f o r  s t a g e s  S-11-4 through S-11-10 f o r  bo th  
unmanned and manned f l i g h t s .  45 
November 29: The S-IVB-503N s t age  was removed from t h e  South Tower  o f  
t h e  VCL a t  SACTO and p laced  on a r o l l  d o l l y  f o r  m o d i f i c a t i o n s  p r i o r  
t o  shipment t o  KSC. 4 6 
I n  a  speech  t o  a l l  employees, MSFC D i r e c t o r ,  D r .  von Braun, t o l d  of 
t h e  o f f i c i a l  a d m i n i s t r a t i v e  d e c i s i o n s  n e c e s s a r y  because  o f  a  reduc-  
t i o n  i n  NASA's FY 1968 budget and a l s o  because  of t h e  changing n a t u r e  
o f  MSFC a s  development of S a t u r n  l aunch  v e h i c l e s  neared  complet ion.  
He s t a t e d  t h a t  NASA had d i r e c t e d  MSFC t o :  (1 )  r educe  p e r s o n n e l  by 
700, t o  be e f f e c t i v e  January  13,  1968; ( 2 )  r educe  t r a v e l  by 1 0  p e r  
c e n t ;  and (3 )  r e d u c e  a l l  o t h e r  a d m i n i s t r a t i v e  c o s t s  by 15 p e r  c e n t .  
Personnel  r e d u c t i o n  would i n c l u d e  345 wage board and t e c h n i c i a n s ,  
120 c l e r i c a l ,  145 b u s i n e s s  and p r o f e s s i o n a l ,  and 5 0  e n g i n e e r i n g  
p o s i t i o n s .  D r .  von Braun a l s o  s t a t e d  t h a t  t h e  r e d u c t i o n  i n  c i v i l  
s e r v i c e  pe rsonne l  would be accompanied by a  p r o p o r t i o n a t e  r e d u c t i o n  
i n  s u p p o r t  c o n t r a c t o r  pe rsonne l ,  e f f e c t i v e  a l s o  by January 1 3 ,  1968. 47 
I n  November: D r .  Wi l l i am A.  Mrazek, A s s i s t a n t  D i r e c t o r  f o r  Engineer ing  
a t  MSFC, r e c e i v e d  a n  appointment t o  NASA's Research and Technology 
Advisory Committee on Space V e h i c l e s .  The Committee was one of sev-  
e r a l  a d v i s i n g  NASA Headquar ters  i n  v a r i o u s  t e c h n i c a l  a r e a s ,  e s p e c i a l l y  
i n  advanced r e s e a r c h  and technology.  4  8  
NASA e s t a b l i s h e d  a  r e v i s e d  Apol lo  l aunch  s c h e d u l e  a f t e r  a  thorough 
reassessment  o f  program requ i rements  and c a p a b i l i t i e s .  The pacing 
i t ems  i n  t h e  r e v i s e d  schedu le  were i d e n t i f i e d  a s  t h e  Command, S e r v i c e  
and Lunar Modules. The new schedule  c a l l e d  f o r  up t o  t h r e e  Uprated 
S a t u r n  I and t h r e e  S a t u r n  V f l i g h t s  i n  1968 and f i v e  S a t u r n  V f l i g h t s  
i n  1969. Th is  r e v i s e d  b a s e  i n c l u d e d  a s  m a i n l i n e  m i s s i o n s  a n  a d d i -  
t i o n a l  unmanned l u n a r  module development m i s s i o n  and a  t h i r d  unmanned 
S a t u r n  V m i s s i o n .  Although t h i s  program reduced t h e  t o t a l  number o f  
f l i g h t s  p reced ing  the l u n a r  m i s s ion ,  i t  s t i l l  enab led  NASA t o  cag- 
i t a l i z e  on success or t o  respond e f f e c t i v e l y  i n  case of problems, 49 
- Space Data Corpora t ion  s u c c e s s f u l l y  conducted t h e  f i r s t  s t a t i c  f i r i n g  
of t h e  Super Loki Dar t  developed f o r  MSFC f o r  use  a s  a  m e t e r o l o g i c a l  
r o c k e t  sys tem r e p l a c i n g  t h e  Cajun Dar t .  50  
McDonnell Douglas began systems checkout  o f  t h e  S-IVB-507 s t a g e  i n  
Tower 6 o f  t h e  Space Systems Cente r .  5  1 
The D i r e c t o r ,  Research and Development Opera t ions ,  MSFC, and t h e  
Apol lo  Program Manager, KSC, s i g n e d  a  supplement t o  a  December 1965 
s u p p o r t  agreement p rov id ing  f o r  S a t u r n  V swing arms and t a i l  s e r v i c e  
mas t s .  The supplement e s t a b l i s h e d  b a s i c  g u i d e l i n e s  f o r  s u p p o r t  by 
MSFC t o  e n a b l e  Boeing, under c o n t r a c t  t o  KSC, t o  perform a l l  p lanned 
m o d i f i c a t i o n s  t o  t h e  S a t u r n  V swing arms a t  MSFC f a c i l i t i e s .  MSFC 
would c o n t i n u e  t o  p rov ide  Q u a l i t y  i n s p e c t i o n  and on-Center t r a n s -  
p o r t a t i o n  o f  t h e  arms a s  e s t a b l i s h e d  under t h e  b a s i c  agreement and 
would a l s o  g i v e  a d v i s o r y  s u p p o r t  t o  Boeing i n  p r e p a r a t i o n  o f  t h e  
J L 







































































































































































December 1: IBM personne l  completed b lock  m o d i f i c a t i o n s  planned f o r  
S-IU-206 and began systems r e t e s t  of t h e  u n i t .  1 
- Boeing removed S-IC-4 from s t o r a g e  and began i n c o r p o r a t i n g  m o d i f i c a -  
t i o n s .  The s t a g e w a s  scheduled t o  be shipped t o  KSC i n  e a r l y  A p r i l  
1968. 2 
- C o n s t r u c t i o n  of t h e  S-IC B - 1  T e s t  Stand a t  MTF was completed and bene- 
f i c i a l  occupancy given NASA. 3  
December 5: A s u c c e s s f u l  s imula ted  f l i g h t  t e s t  of t h e  S-IC-3 s t a g e  a t  
Michoud ended r e t e s t  a c t i v i t y  r e q u i r e d  because of t h e  long p o s t -  
accep tance  s t o r a g e  per iod  i n  which workmen completed m o d i f i c a t i o n s  
o r i g i n a l l y  scheduled f o r  i n s t a l l a t i o n  a t  KSC. 4 
- I B M  r e c e i v e d  a  supplement o f  $1,292,218,br inging t h e  I U  c o n t r a c t  t o t a l  
t o  $200,644,441. I B M  r e c e i v e d  t h e  supplement f o r  c o n f i g u r a t i o n  man- 
agement o f  2 7  I U ' s  f o r  use  on t h e  Uprated Sa tu rn  I and S a t u r n  V .  5 
December 6: KSC personne l  completed p re launch  t e s t s  c e r t i f y i n g  t h e  
S-IU-502 a s  f l i g h t w o r t h y .  6  
- L e t t e r s  of n o t i f i c a t i o n  were s e n t  t o  MSFC i n d i v i d u a l s  a f f e c t e d  by t h e  
r e d u c t i o n - i n - f o r c e .  7 
- The S-11-TS-A s t r u c t u r e  f a b r i c a t e d  by NAR a t  S e a l  Beach a r r i v e d  a t  
t h e  MSFC dock. I t  was unloaded and moved t o  t h e  ME Labora to ry  t o  
be welded t o  t h e  S-IC forward bulkhead.  8 
AS-502 IN HIGH BAY 3 
Erec t ion  and mating of AS-502 i n  t he  Vehicle Assembly Building a t  
Kennedy Space Center nears  completion i n  December. Work platforms a r e  
recessed  except  f o r  one i n  use during the  e r e c t i o n  of the spacec ra f t .  
102 
December 6: At Kuntingtorr Beach, MeDonnell Douglas completed Leak checks 
on the S-IVB-510 LOX and LH tank assembly and moved the s t age  t o  2 
t h e  I n s u l a t i o n  Chamber f o r  i n s u l a t i o n  i n s t a l l a t i o n s .  9 
December 9 :  E r e c t i o n  of t h e  Apol lo  s p a c e c r a f t  a t o p  t h e  SA-502 v e h i c l e  
occur red  i n  t h e  VAB High Bay 3 a t  KSC. 1 0  
December 11: NASA accep ted  t h e  S-IC-3 s t a g e  from Boeing a s  "ready f o r  
shipment"  t o  KSC. 11 
- The S-IVB-503N was e r e c t e d  i n t o  t h e  Low Bay C e l l  No. 1 a t  KSC t o  
undergo r e c e i v i n g  i n s p e c t i o n .  12 
December 12: N A R  pe rsonne l  p n e u m o s t a t i c a l l y  t e s t e d  t h e  S-11-8 s t a g e .  1 3  
- P r e s i d e n t  Lyndon B. Johnson, accompanied by NASA Admin is t ra to r  and 
Mrs. James E .  Webb, o t h e r  o f f i c i a l s  from NASA Headquar ters ,  MSFC 
o f f i c i a l s ,  and L o u i s i a n a ' s  Governor John J .  McKeithen, toured  t h e  
MAF. While a t  MAF t h e  P r e s i d e n t  spoke t o  some 2,600 s p e c t a t o r s ,  
s t a t i n g  t h a t :  
'Be .Americans a r e  t h e  f i r s t  t o  r e a l l y  e n t e r  and 
t h e  f i r s t  t o  unders tand t h e  Twent ie th  Century.  We 
w i l l  never  evacua te  t h e  f r o n t i e r s  of space t o  any 
o t h e r  Na t ion .  
'Be w i l l  be--we must be - - the  p i o n e e r s  who l e a d  
t h e  way t o  t h e  s t a r s .  ,114 
- NASA A d m i n i s t r a t o r  James E. Webb and o t h e r  o f f i c i a l s  of NASA s topped  
b r i e f l y  a t  MSFC on t h e i r  way back t o  Washington, D . C . ,  from Michoud. 
During h i s  s topover  M r .  Webb toured  t h e  AAP mockup a r e a  and r e c e i v e d  
a b r i e f i n g  on v a r i o u s  a s p e c t s  of t h e  work by D r .  von Braun and o t h e r  
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December 14: Approximately L O O  r e p r e s e n t a t i v e s  of i n d u s t r y  and govern-  
ment  met a t  MSFC December 11-14 t o  d i sc t t s s  and review t h e  O r b i t a l  
Workshop d e s i g n .  Members o f  t h e  Design Review Sub-boards, s p e c i a l -  
i s t s  i n  t h e i r  a r e a s ,  e x p l a i n e d  t h e  major workshop documentat ion.  16 
December 17: The Boeing Company Space D i v i s i o n  completed an e igh t -month  
s t u d y  t o  d e f i n e  t h e  performance growth p o t e n t i a l  of t h e  S a t u r n  V 
and t o  d e f i n e  a l t e r n a t i v e  S a t u r n  V u p r a t i n g  methods f o r  u s e  i n  p l a n -  
n ing  f o r  f u t u r e  miss ions  and f o r  c o n t i n u a t i o n  of t h e  S a t u r n  program. 
In  t h e  f i n a l  phase o f  t h e  s t u d y ,  e f f o r t  was d i r e c t e d  toward d e f i n i -  
t i o n  i n  d e t a i l  of  t h e  s e l e c t e d  b a s e l i n e  v e h i c l e  c o n f i g u r a t i o n ,  i t s  
performance c a p a b i l i t y ,  and i t s  f l i g h t  environment .  Necessary v e h i -  
c l e / f a c i l i t y / G S E  m o d i f i c a t i o n s  and /or  a d d i t i o n s  were determined and 
c o s t  r equ i rements  f o r  development and implementat ion of t h e  b a s e l i n e  
v e h i c l e  i n t o  t h e  space program were d e f i n e d .  17 
December 18: A s e r i e s  of f u e l  t ank  d r a i n  t e s t s  began w i t h  t h e  S-IC-D 
s t a g e  i n  t h e  S-IC S t a t i c  T e s t  Stand a t  MTF. 18 
December 19: The S-IB-11 s t a g e  s u c c e s s f u l l y  performed i n  a  s h o r t - d u r a t i o n  
s t a t i c  f i r i n g .  The f i r i n g  had a  run  d u r a t i o n  of 35.508 seconds, from 
i g n i t i o n  command t o  outboard eng ine  c u t o f f  s igna1 ,wi th  c u t o f f  i n i t i -  
a  t e d  by t h e  f i r i n g  pane l  opera t o r .  19 
- F i n a l  i n s p e c t i o n  o f  t h e  S-11-3 s t a g e  ended i n  t h e  VCL a t  MTF, and p r e -  
p a r a t i o n s  began f o r  shipment of t h e  s t a g e  t o  KSC. 2 0  
December 20: N A  R completed pneumosta t ic  r e t e s t  of t h e  S-11-7 s t a g e  LH2 
t a n k ,  accomplished pos t -pneumos ta t i c  i n s p e c t i o n ,  and began a p p l i c a -  
t i o n  of t h e  spray-on foam i n s u l a t i o n .  2 1 

December 2 0 :  NAR emple ted  the S-11-8 s tage  LOX tank cleaning and in spec -  
t i o n  and moved t h e  s t a g e  t o  S t a t i o n  III f o r  p o s t - p n e m o s t a t i c  i n s p e c -  
t i o n  of t h e  LH t a n k ,  22 2 
- Limi t  l o a d  t e s t s  t o  128 p e r  c e n t  on t h e  S-11-TS-C t e s t  a r t i c l e  a t  MSFC 
completed s t r u c t u r a l  q u a l i f i c a t i o n  o f  t h e  S - I 1  a f t  s k i r t s  f o r  S-11-4 
through S- 11-10 s t a g e s .  2  3  
December 21: The AS-502 Launch Vehic le  Overa l l  T e s t  No. 1 was s a t i s f a c -  
t o r i l y  completed i n  t h e  VAB a t  KSC. 24 
- The S-IC-3 s t a g e  was loaded on to  t h e  ba rge  Poseidon a t  Michoud f o r  
shipment t o  KSC. 2 5  
- The S-11-3 s t a g e  depar ted  MTF aboard t h e  b a r g e ,  P o i n t  Barrow, en  r o u t e  
t o  KSC. 2  6  
December 22: MSFC awarded Mason-Rust Company a  one-year $8,990,826 
c o n t r a c t  e x t e n s i o n  f o r  con t inued  p r o v i s i o n  o f  s e r v i c e s - - i n c l u d i n g  
t r a n s p o r t a t i o n ,  s a f e t y  and s e c u r i t y ,  supp ly ,  communications, and  
c u s t o d i a l  s e r v i c e s - - a t  MAF. The e x t e n s i o n  brought  t h e  t o t a l  c o n t r a c t  
v a l u e  t o  $39,073,652. 2 7 
December 26: The S-11-3 s t a g e  which a r r i v e d  a t  KSC on December 24 was 
"off  loaded" from t h e  P o i n t  Barrow. 2 8  
- The I n t e g r a t e d  Systems Checkout of t h e  S-11-5 s t a g e  i n  NAR Checkout 
S t a t i o n  V I I I  ended and personne l  began d i s c o n n e c t i n s  the  s t a g e  from 
2  9  
checkout  equipment. 
December 27: The barge  Poseidon, -which d e p a r t e d  Michoud on December 21,  
a r r i v e d  a t  KSC w i t h  i t s  c a r g o  of t h e  S - I C - 3  s t a g e .  3 0  
December 27: Boeing moved t h e  S - I C - 4  s t a g e  from p o s t - a c c e p t a n c e  s t o r a g e  
i n  t h e  manufac tu r ing  a r e a  a t  Michoud t o  t h e  S t a g e  T e s t  B u i l d i n g  t o  
b e g i n  m o d i f i c a t i o n s  and r e t e s t  a c t i v i t i e s  r e q u i r e d  p r i o r  t o  i t s  
d e l i v e r y  t o  KSC. 3 1 
- McDonnell Douglas s topped  m o d i f i c a t i o n  work on t h e  S-IVB-503N s t a g e  a t  
SACTO, p repared  t h e  s t a g e  f o r  shipment t o  KSC where remain ing  m o d i f i -  
c a t i o n s  would o c c u r ,  and loaded i t  onboard t h e  Super Guppy a i r c r a f t  
f o r  t r a n s p o r t .  S h o r t l y  a f t e r  t a k e o f f  t h e  p l a n e  crew r e p o r t e d  loud 
popping and r u s h i n g  a i r  n o i s e s  and r e t u r n e d  t h e  p l a n e  w i t h  i t s  c a r g o  
t o  Mather A i r  Force  Base.  I n v e s t i g a t i o n  r e v e a l e d  a  s t r u c t u r a l  prob- 
3 2  
lem w i t h  one of t h e  l a t c h e s  on t h e  p l a n e ' s  nose  s e c t i o n .  
December 28: Techn ic ians  completed t h e  second Launch V e h i c l e  o v e r a l l  
t e s t  No. 2  on t h e  AS-502 l o c a t e d  i n  t h e  VAB a t  KSC. 3 3 
December 29: NASAIMSFC announced s t a r t  of n e g o t i a t i o n s  w i t h  CCSD f o r  
a n  e x t e n s i o n  t o  t h e  S-IB s t a g e  c o n t r a c t  t o  cover  f o u r  a d d i t i o n a l  
S - I B  f l i g h t  s t a g e s  and r e l a t e d  s e r v i c e s  a t  an  e s t i m a t e d  c o s t  o f  
$2.5 m i l l i o n .  Th i s  would b r i n g  t o  16 t h e  t o t a l  number of  S-IB 
f l i g h t  s t a g e s  t o  be  developed by CCSD f o r  MSFC. 
3 4 
- Personne l  a t  MAF completed a  p o s t - s t o r a g e  checkout  o f  t h e  S-IB-5 
s t a g e  and sh ipped  i t  t o  KSC. 3 5  
- P o s t - s t o r a g e  checkout  o p e r a t i o n s  were completed,  and t h e  S-IVB-206 
s t a g e  sys tems were r e v e r i f i e d  i n  a  s u c c e s s f u l  AST a t  SACTO. 
36 
December 30: The Super Guppy a i r c r a f t  a r r i v e d  a t  KSC from SACTO w i t h  
t h e  S-IVB-503N s t a g e  onboard.  3 7 
December 31: I n  t h e  f i n a l  s i x  months of  1967 Rocketdyne conduc ted100  5 -2  
engine R&D t e s t s  accumulat ing 244.6  minutes  f i r i n g  t ime a t  SSFL; 
conducted 35 p roduc t ion  eng ine  t e s t s  having a t o t a l  f i r i n g  d u r a t i o n  
of 74 .1  minu tes ;  and cont inued t h e  9-2 eng ine  environmental  v e r i -  
f i c a t i o n  program a t  t h e  AEDC. I n  t h i s  same p e r i o d  NASA accep ted  
12 5-2 p r o d u c t i o n  eng ines  and a l l o c a t e d  a s  government f u r n i s h e d  
equipment n i n e  t o  NAR Corpora t ion  and t h r e e  t o  McDonnell Douglas 
Corpora ti on. 3  8  
December 31: I n  t h e  July-December 1969 p e r i o d  Rocketdyne conducted 122 
R&D F-1 eng ine  t e s t s  a t  Edwards F i e l d  Labora to ry  (EFL) f o r  an accu-  
mulated f i r i n g  t ime of  229 minutes ;  a t  MSFC's West Area T e s t  S tand  
e i g h t  F-1 eng ine  R&D t e s t s  t o t a l l e d  abou t  5 . 6  minutes  of f i r i n g  t i m e .  
I n  t h i s  same p e r i o d ,  Rocketdyne conducted 36 p roduc t ion  eng ine  t e s t s  
a t  EFL t o t a l l i n g  49 .7  minutes  f i r i n g  t ime and d e l i v e r e d  11 p r o d u c t i o n  
eng ines  t o  NASA. Engine d e l i v e r y  t o  Michoud was changed from a i r  
t r a n s p o r t  by t h e  Super Guppy t o  l and  t r a n s p o r t  by t r u c k .  39 
I n  December: P re -accep tance  t e s t  m o d i f i c a t i o n s  p rogressed  on t h e  S-IC-6 
s t a g e ,  which had been s t o r e d  i n  t h e  S t a g e  T e s t  Bui lding s i n c e  e a r l y  
September. 4 0  
- NASA extended f o r  one year  t h e  f i x e d - p r i c e  c o n t r a c t  of Aero S p a c e l i n e s ,  
I n c . ,  f o r  a i r  c a r g o  s e r v i c e s .  The $2,725,000 e x t e n s i o n  brought  t h e  
t o t a l  v a l u e  of t h e  c o n t r a c t  t o  $11,591,633, and provided a i r  t r a n s -  
p o r t  s e r v i c e  f o r  o v e r s i z e d  c a r g o  of t h e  Uprated S a t u r n  I and S a t u r n  V 
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Between MSFC, R&DO, and KSC f o r  S a t u r n  V Swing A r m s  and T a i l  S e r v i c e  
Masts - -Dated  Dec. 1 2 ,  1965,  and To Add S u p p o r t  f o r  Boeing I n s t a l l a t i o n  
o f  P l anned  Arm M o d i f i c a t i o n s , "  Nov. 21,  1967.  
D E C E M B E R  
1. TWX, Johnson ,  t o  P h i l l i p s ,  "Sa t .  I B  Wkly. Notes 46-67,"  Dec. 4, 1967 .  
2 .  Memo, Sneed t o  NASA Hq., s u b j . ,  "Sa t .  V Wkly. R p t .  No. 47 . "  Dec. 6,  
1967 .  
3 .  MTF, 
4 ,  Boeing,  Annual P  , p ,  26.  
5 .  PAO, P r e s s  R e l e a s e  67-236, Dec. 5 ,  1967;  M a r s h a l l  S t a r ,  Dec. 1 3 ,  1967,  
Vol.  8 ,  No. 1 3 ,  p .  I ;  and NASA, , p. 368 
6 .  S a t .  V P rog .  O f f . ,  9 p.  1 7 .  
7 .  MAF, , p .  22 .  
8 .  S a t .  V P r o g .  Of f .  9 P. 37;  
and S&ID, NAA, 
9 .  S a t .  V Prog .  O f f . ,  , p.  74.  
1 0 .  I b i d . ,  p. 1 7 .  
11. Boeing,  p.  26 .  
1 2 .  DAC, p .  58. 
1 3 .  S&ID, .NU, O c t ,  - Dec. 1967,  p ,  11-5 .  
14 ,  PAO, M a r s h a l l  S t a r ,  Dec, 2 0 ,  1957, V o l ,  8, No, 14 ,  p, I, 
December (Cant") 
16, PAO, Marshall Star, Dec, 13, 1967, V o l ,  8, No, 13, pp ,  1, and 10, 
1 8 .  Boeing,  , p .  25.  
1 9 ,  CCSD, , May 27,  1968,  p. 1. 
2 0 ,  MTF, , ( d r a f t ) ;  and  S&ID, NAA, 
, p. 111-1. 1967 
2 1 ,  S&ID, NAA, , p .  TI-5.  
22.  S a t .  V Prog .  O f f . ,  9 P. 5 6 ;  
and S&ID, NAA, S - I 1  QPR, O c t .  - Dec. 1967,  p .  11 -5 .  
23 .  S&ID, NAA, , p. VI-3.  
24.  S a t .  V P r o  
and S&ID, NAA, 
25.  S a t .  V P r o g .  O f f . ,  , p .  23.  
26.  S&ID, NAA, , p .  111-1; and MTF, 
1967,  ( d r a f t ) .  
-
27.  NASA, , p. 386; and PAO, P r e s s  
R e l e a s e  67-246,  Dec. 22,  1967.  
28. S&ID, NAA, , p. IV-11; and  MTF, 
1967,  ( d r a f t ) .  
p .  11-3 ;  and S a t .  V Prog .  O f f . ,  
. 49 .  
30.  S a t .  V P r o g .  O f f . ,  p .  23 .  
32. I b i d . ,  p .  65 .  
33. S&ID, NAA, 9 p *  1 V - l l *  
34, PAO, P r e s s  R e l e a s e  67-249, Dec, 2 9 ,  1967, 
December (Cont'd) 
36,  DAC, Dec, 1967,  pp,  60-61, 
37. S a t ,  V Prog ,  O f f . ,  p .  65. 
38. M,, pp.  77-79. 
39.  I b i d . ,  pp.  76-79 
40.  m., p .  28. 
41.  PAO, M a r s h a l l  S t a r ,  Dec. 13, 1967,  Vol. 8, No. 13, p .  1 0 .  
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MSFC Obligat ions and Costs f o r  Calendar Year 1967 
GEORGE C .  MARSHALL WKCE FLIGHT CENTER 
HUNTSVILLE, ALABAMA 
T O  : B. S. Akens, MS-W BATE : July 18, 1968 
FROM : Chief, Budget & Operations Branch, FIN-B 
SUBJECT: MSFC obligations and costs for period January 1, 1967, 
through December 31, 1967 
The Marshall Space Flight Center's direct program costs and applicable 






H-1 Engine Development 
RL-10 Engine Development 
F-1 Engine Development 
5-2 Engine Development 
Engine Support 
Pegasus 
Supporting Research and Technology 
Work for other NASA Centers 
Reimbursable 
Other 




Louis E. SnyderV 
OBLIGATIONS FOR G b E N D A W  n A R  1967 
PROJECT 
JANUARY 1, 1963 THROUGH DECEMBER 31, 1967 
SATURN I VEHICLE 
931-31 S-1 Stage 
-32 S-IV Stage 
-35 Instrument Unit 
-39 G.S.E. 
-41 H-1 Engine (Proc.) 
-42 RL-10 Engine (Proc.) 
-50 Vehicle Support 
TOTAL 





Engine, H-1 (Proc.) 
5-2 Engine (Proc.) 
Vehicle Support 
Saturn 1~1Centaur Design 
TOTAL 






I?-1 Engine (Proc.) 
5-2 Engine (Proc.) 
Vehicle Support 
ACTUAL OBLIGATIONS * 
(In Thousands of Dollars) 
TOTAL 
PROJECT 
OBLIGATIONS FOR GAILENDAR YEAR 1967 (Cont'd) 
JANUARY 1, 1967 THROUGH DECEMBER 31, 1969 
ENGINE DEVELOPMENT 
940-41 H-I Engine 
-42 RL-10 Engine 
-43 F-I Engine 
-44 5-2 Engine 
-45 C-I Engine 
-50 Engine Support 
-99 Propellants 
TOTAL 
FUND SOURCE SUMMARY 
ADMINISTRATIVE OPERATIONS 
001 Personal Services 
002 Travel 
003 Operation of Installation 
RESEARCH AND DEVELOPMENT 
004 
CONSTRUCTION OF FACILITIES 
MSFC TOTAL 
ACTUAL OBLIGATIONS * 
(In Thousands of Dollars) 
*Includes sub-authorization issued. 
APPENDIX C 
MSFC Contractor Status Reports 
January 31, 1967 
December 31, 1967 
REMARKS:  * I n c l u d e s  con t rac to rs  i n  the  f o l l o w i n g  ca tegor ies :  
S M r r S u m  
2; MSFC in.house M i s s i o n  Suppor t  Contractors.  
3. Con t rac to r  operators.  
4.  F a b r i c a t i o n  Support.  
5.  Others in suppor t  o f  R & O .  
anagernent Serv i ces  O f f i c e  
e c h n i c a l  Serv i ces  O f f i c e  
n c l u d i n g  Management. 
MSPC - Form 1962 (Rev Aueust 1966) 
MANPOWER STATUS SUMMARY 
SINGLE SUPPORT CONTRACTOR December 31 ,  1967 
L A B O R A T O R Y ,  O F F I C E  
-- 
R E M A R K S :  

APPENDIX D 
MSFC Manpower Sta tus  Summaries 
January 6, 1967 
December 29, 1967 
O R G A N I Z A T I O N  
Project Logistics Of f~ce 
En gine Program Office 
Saturn V Program Office 
Saturl l / l ~  Program Off~ce 
Mississippi Test Faci l~ ty  
Michoud Assembly Fac~ lity 




Pa t en t s  I s sued  t o  Employees of 
MSFC f o r  Calendar Year 1967 
GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
HUNTSVILLE, ALABAMA 
D. S. Akens A&TS-MS-H L" --.,-..,.--m."&' &* *,.<,- *--*..---*>. - .-.. DATE Apr i l  2, 1970 
FROM Chief Patent  Counsel, A&TS-PAT-CH 
SUBJECT Paten ts  i s  sued t o  MSFC employees  dur ing calendar  
y e a r  1967 
As  requested by your office, a l i s t  of patents i s sued  to  MSFC employees  
dur ing ca lendar  yea r  1967 i s  a s  follows: 
Inventor Number 
Vaughn F. Sei tz inger  3 ,296 ,  060 
Will iam J. Frankl in  3 , 3 0 0 , 8 4 7  
and 
Neil C. Mar t in  
Adolf L. He r rmann  3 , 3 0 2 , 9 6 0  
Josef F. Blumr ich  3, 304, 724 
and 
C a r l  A. Loy 
Osca r  C. Holderer  3 ,  306,101 
Alonza J. Davis 3, 310, 978 
George L.  von Pragenau  3 ,  310,980 
Rober t  J. Carrnody 3 ,329 ,  799 
Ti t le  I s  sued 
Highly Reflecting Unified 1-3 -67 
Ce ramic  T h e r m a l  Insulation 
Weld F ix ture  Alignment 1-31-67 
Locking Device 2-7-67 
Tank Construction fo r  2-21-67 
Space Vehicles 
Composite F o r c e  2-28-67 
Measur ing Assembly 
F i b e r  Optic Vibration 3 -28-67 
T ransduce r  and Analyzer 
Hydraulic Support 3-28-67 
Method for Heating of 7-4-67 




Lott W. Brantly, J r .  
Curt  P, Herold 
and 
Sam D. Stahley 
Richard J. Stein 
0. H. Lange and 
H. R. Tubbs 
James  R. Scoggins 
Robert  J .  Carmody 
James  E. Cur ry  
James  D. Byrd 
Robert L. Brown 
Albin C . W ittmann 
N u d e s  Title 
P
Is sued 
3 ,  313, 716 Method for Manufacturing 4-11-67 
Metal Coated Gaskets a d  
the Like 
3, 327,201 Ser ies  Voltage Regulator 6-20-67 
with Protection Circuit  
3, 329,449 Sealed Swivel Joint for 7-4-67 
Fluid Systems 
3,336, 754 Detonation Reaction Engine 8-22-67 
3,340, 732 Fluid Flow Sensor 9-12-67 
3,346,442 Plast ic  Curing P r o c e s s  10-10-67 
3,346, 515 High Temperature Stable 10-10-67 
Polymer 
3,354, 098 Elastomeric  Silazane 11-21-67 
Mate r ia l s  
3,351,760 Methods of Evaluating 11-7-67 
and Inspecting Adhesively 
Bonded Joints 
3, 359,132 Centrifuge Type Tin 12-19-67 
Lead Dip and Spin 
Machine 
u 
L. D. Wofford, Jr.  

APPENDIX F 
Incentive Awards Program Data 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
HUNTSVILLE, ALABAMA 
TO : David S. Akens, MS-H DATE : February 1, 1968 
FROM : Ass i s t an t  Executive Secre ta ry  
Incent ive  Awards Committee, MA-PI 
SUBJECT : Incent ive  Awards Program Data - H i s t o r i c a l  Report. 
.Attached f o r  i n c l u s i o n  i n  t he  c e n t e r ' s  h i s t o r i c a l  r e p o r t  is  Incen t ive  Awards 
program d a t a  f o r  t he  period January 1, 1967, through December 31, 1967. 
1 Enc: 
a/ s 
INCENTIVE AWARDS PROGRAM DATA 
Sustained Superior  Performance Award nominations were received by t h e  
Incent ive  Awards Committee during the  period covered. Thi r ty  were approved 
f o r  cash awards t o t a l i n g  $9,600, The names and work loca t ions  of employees 
f o r  whom awards were approved a r e  a s  follows: 
Edwina Y. Mendoza 
Glor ia  P. Bourgeois 
Paul W. Boudra 
Robert H. Labbe 
Lewis M. Stone 
J u l i e  M. Sco t t  
James C. B l a i r  
Frank R. Bat ty 
Mildred L. Howard 
Thomas A. Linnan 
Robert Reese, Jr. 
Francis  M. Eddy 
Raymond V. Tjulander  
Fred S. Wojtal ik 
John R. Rasquin 
Charles  A. Jennings 
James V.  Geiger 
Vicki A. McLemore 
Ronald E. Morring 
Edward F. Hiserodt 
George D. Hopson 
James R. Mart in 
Olive M. Brooks 
Evelyn E. Gray 
Betty W. Leak 
Muriel K. Woodman 
J e r r y  L. Mullins 
Fos ter  F. Ol iver  
Betty J. Davis 
Geraldine S. Wright 
Michoud Assembly F a c i l i t y  
Michoud Assembly F a c i l i t y  
Michoud Assembly F a c i l i t y  
Management Services Of f i ce  
Management Services Off i c e  
Qual i ty  and R e l i a b i l i t y  Assurance 
Laboratory 
Aero-Astrodynamics Laboratory 
Q u a l i t y  and R e l i a b i l i t y  Assurance 
Laboratory 
Advanced Systems Off ice  
Tes t  Laboratory 
Tes t  Laboratory 
Engine Program Of £ i ce  
Engine Program Off i c e  
A s  t r i o n i c s  Laboratory 
Manufacturing Engineering Laboratory 
As t r ion ic s  Laboratory 
Tes t  Laboratory 
Qual i ty  and R e l i a b i l i t y  Assurance 
Laboratory 
Tes t  Laboratory 
Manufacturing Engineering Laboratory 
Propulsion and Vehicle Engineering 
Laboratory 
Purchasing Off ice  
F inanc ia l  Management Of f i ce  
Propulsion and Vehicle Engineering 
Laboratory 
Propulsion and Vehicle Engineering 
Laboratory 
Propulsion and Vehicle Engineering 
Laboratory 
Propulsion and Vehicle Engineering 
Laboratory 
Computation Laboratory 
Qual i ty  and R e l i a b i l i t y  Assurance 
Laboratory 
Space Sciences Laboratory 
Ten employees received Outstanding Performance Rat ings during the  period 
covered and t h e i r  names and work loca t ions  a r e  a s  follows: 
Linda P. Henry 
James A. Downey, I11 
Orvel E. Nevins 
Clyde D. Nevins 
Robert E. Smith 
Dorothy L. Johnston 
Robert Paetz  
George C. Bucher 
Freder ick  W. Wagnon 
Gerhard B. Hel le r  
Cont rac ts  Of f i ce  
Space Sciences Laboratory 
Aero-Astrodynamics Laboratory 
Propulsion and Vehicle Engineering 
Laboratory , 
Aero-Astrodynamics Laboratory 
Sa turn  I/IB Program Of f i ce  
s a t u r n  V Program Of f i ce  
Space Sciences Laboratory 
As t r ion ic s  Laboratory 
Space Sciences Laboratory 
Louis C.  Thompson and Myron A. Pes s in  shared a $1,000 Group Achievement Award 
i n  r ecogn i t i on  f o r  t h e i r  sugges t ion  to  change out  S-IC f l i g h t  hardware. 
Norman L. Cropp, Resources Management Of f i ce ,  Walter W. T r ibb le ,  Sa turn  Appolo 
Applicat ions,  George L. H a r t s e l l e ,  Sa turn  I / I B ,  Donald 0. Worrel l ,  Rodell  
Thacker and Charles  R. Bain, Technical Serv ices  Of f i ce ,  shared a $900 Group 
Achievement Award f o r  t h e i r  e f f o r t  i n  producing two motion p i c t u r e s  f o r  the  
Of f i ce  of Manned Space F l i g h t  f o r  use i n  congress iona l  hearings.  
Bradley P. Car twr ight ,  Resources Management Of f i ce ,  Warden H. Cook, P r o j e c t  
L o g i s t i c s  Of f i ce ,  Fred N. Willingham, F a c i l i t i e s  P ro j ec t s  Of f i ce ,  Frank W. 
D i l l ,  Cont rac ts  Of f i ce ,  Oakley S. Anderson, Michoud Assembly F a c i l i t y ,  William 
S. F u l l e r ,  M i s s i s s i p p i  Test  F a c i l i t y ,  Mart in  Koslow, Saturn V Program Of f i ce ,  
Edward Stembridge, Sa turn  I/IB Program Of f i ce ,  and Alpha R. Bond, Engine 
Program Of f i ce  shared an $800 award fo r  t h e i r  e f f o r t  i n  the  c o s t  reduct ion  
a r e a  i n  a d d i t i o n  t o  t h e i r  r e g u l a r l y  assigned d u t i e s .  
Donald R. Bowden, Donald G. Davis, Ronald B. Paulus,  Cha r l i e  F. Johnson, 
Gordon W. Bates and Nancy M. Neely, a l l  of the  Sa turn  V Program Of f i ce  shared 
a $1,000 Group Achievement Award f o r  the establ ishment  of two s i g n i f i c a n t  
m i l e s t o n e s ' i n  Configurat ion Management. 
William W. K i l p a t r i c k ,  Management Services  Of f i ce ,  Charles  C.  Hawkins, 
F a c i l i t i e s  and Design Off ice ,  Hoyt Cordes, As t r ion ic s  Laboratory, Warren G, 
McQueen, Computation Laboratory, William C. Sweetland, Test  Laboratory, and 
Kenneth M. Queen and Car l  A. Haaker, Technical Serv ices  Of f i ce  shared an 
award of $565 f o r  t h e i r  e f f o r t  i n  t h e  c o s t  reduct ion  a r e a  i n  a d d i t i o n  t o  t h e i r  
r e g u l a r l y  assigned d u t i e s .  
During t h i s  r epo r t ing  period,  f i v e  employees received Spec ia l  Serv ice  Awards 
f o r  a t o t a l  of $1,850. Their names and work loca t ions  a r e  a s  follows: 
Gordon E. Art ley  
B i l l y  P. Jones 
Harold D. P o r t e r f i e l d  
John E. Sharkey 
Lawrence H. Wood 
M i s s i s s i p p i  Test  F a c i l i t y  
Space Sciences Laboratory 
Qual i ty  and R e l i a b i l i t y  Assurance 
Laboratory 
M i s s i s s i p p i  Tes t  F a c i l i t y  
Space Sciences Laboratory 
One thousand-eleven sugges t ions  were received.  One hundred n ine ty- three  were 
adopted wi th  an es t imated  f i r s t  yea r  savings of $2,122,776. Suggesters  
received $17,185 i n  awards f o r  adopted suggest ions.  The l a r g e s t  award, $2,005, 
went t o  Marl in  J. Berkebi le ,  Qual i ty  and R e l i a b i l i t y  Assurance Laboratory f o r  
h i s  sugges t ion  recommending t h e  use of copper t u b e l e t s  over Kovar t r a n s i s t o r  
leads.  Estimated savings were $952,000. 
Henry R icke t t s ,  Qual i ty  and R e l i a b i l i t y  Assurance Laboratory, received $1,625 f o r  
devis ing  a new and improved method f o r  removal of conformal coa t ing  from p r i n t e d  
c i r c u i t  boards. Estimated f i r s t  year  savings $571,750. 
Freddie A. Rodrigue, Computation Laboratory, rece ived  $1,150 f o r  h i s  idea  t o  
re -use  magnetic tapes  r a t h e r  than  s t o r i n g  them. Estimated f i r s t  y e a r  savings 
were $100,000. 
Mart in  F. Sedlazek, Sa turn  V Program Of f i ce ,  rece ived  $905 f o r  h i s  suggest ion 
t o  reduce t h e  frequency of Sa turn  V MSFC/Contractor Quar te r ly  Reviews. 
Estimated f i r s t  yea r  savings were $50,450. 
James M. 0 .  Smith, Engine Program Of f i ce ,  received $895 f o r  h i s  sugges t ion  f o r  
a spacer  support  f o r  t h e  J-106 connecter ,  thus e l imina t ing  the  need f o r  
connector re-design.  The es t imated  f i r s t  y e a r  savings were $38,300. 
John 0. Evans, Technical Serv ices  Of f i ce ,  received $800 f o r  h i s  sugges t ion  t o  
modify the  equipment used f o r  r e a r  s c reen  p ro j ec t ion .  The es t imated  f i r s t  
year  savings were $27,887. 
Wi l la rd  C. Fersch,  Purchasing Off ice ,  rece ived  $770 f o r  h i s  idea  t o  run  
q u a l i f i c a t i o n  t e s t  on hose assembles w i t h  i n s u l a t i o n  p r i o r  t o  buying 
i n s u l a t i o n  too l ing  and items. The es t imated  f i r s t  year  savings were $23,378. 
Dewey C. Simmons, Propuls.ion and Vehicle Engineering Laboratory, rece ived  
an  award of $625 f o r  h i s  i dea  t o  e l imina te  the  purchase of one h igh  temperature 
furnace. The savings r e s u l t i n g  from t h i s  i d e a  were $15,000. 
James T. Rals ton,  Tes t  Laboratory, rece ived  $550 f o r  h i s  s u g g e s t i ~ n  t o  u t i l i z e  i d l e  
equipment t o  o b t a i n  an  in-house c a p a b i l i t y  of check-out and r e p a i r  of se rvo  va lves .  
The est imated f i r s t  year  savings were $11,977. 
The Cont rac ts  Of f i ce  won t h e  Di rec to r s  Suggestion Award Plaque each of the  
f o u r  q u a r t e r s  during 1967 f o r  having the b e s t  sugges t ion  performance r a t e .  
I n  FY 67, t he  C i v i l  Serv ice  Commission i n i t i a t e d  a program t o  s a l u t e  employees 
a s  "Economy Champions". The Economy Champion i s  an employee whose achievement 
o r  sugges t ion  has produced f i r s t  yea r  b e n e f i t s  of $10,000 o r  more. The 
employee's name i s  placed on the Honor Rol l  i n  t he  lobby of the  Cormnission's 
Headquarters i n  Washington, D. C .  along w i t h  a d i sp l ay  dep ic t ing  the  cos t -  
c u t t i n g  achievement. I n  add i t i on ,  t he  Economy Champion rece ives  a l e t t e r  of 
app rec i a t ion  from CSC Chairman John W. Macy and a copy of Pres ident  Johnson's  
s a l u t e  t o  Economy Champions. This Center submitted f i v e  employees a s  
Economy Champions i n  FY 67. They are :  Freddie A. Rodrigue, Computation 
Laboratory; Marl in  J. Berkebi le ,  Qual i ty  and R e l i a b i l i t y  Assurance Laboratory; 
Wil lard C.  Fersch,  Purchasing Of f i ce ;  James T. Rals ton,  Test  Laboratory; and 
Henry R icke t t s ,  Qual i ty  and R e l i a b i l i t y  Assurance Laboratory. M r .  Berkebi le  
a t tended  a ceremony i n  Washington,D. C.  and received h i s  award from John W. 
Macy, Chairman, C i v i l  Service Commission. 
Twenty-three invent ion  awards t o t a l i n g  $8,600 approved f o r  Center employees 
by t h e  NASA Invent ions and Contr ibut ions Board. C.  G. Glenn, As t r ion ic s  
Laboratory received $300 f o r  h i s  invent ion  e n t i t l e d  "Electronic  Components 
Lead Forming Tool"; Robert 0 .  McBrayer, Propulsion and Vehicle  Engineering 
Laboratory, received $100 f o r  h i s  invent ion  e n t i t l e d  "Soft Frame Adjustable 
Eyeglasses"; George F. von Tiesenhausen, Advanced Systems Of f i ce ,  received $100 
f o r  h i s  invent ion  e n t i t l e d  "Energy Absorbing Device"; John A. Hauser, Test  
Laboratory, received $700 f o r  h i s  invent ion  e n t i t l e d  "High Pressure  Helium 
Pur i f i e r " ;  G i l b e r t  V. Allen, Manufacturing Engineering Laboratory, received 
$100 f o r  h i s  i nven t ion  e n t i t l e d  "Hybrid Welding Torch and Methods"; Erns t  E. 
S e i l e r ,  Qual i ty  and R e l i a b i l i t y  Assurance Laboratory received $50 f o r  h i s  
i nven t ion  e n t i t l e d  "Method f o r  Leakage Tes t ing  of Tanks"; Max H. Sharpe, 
Manufacturing Engineering Laboratory, received $900 f o r  h i s  invent ion  e n t i t l e d  
"Process f o r  Chemical Mi l l i ng  of Copper Rich and Zinc Rich Aluminum Alloys"; 
George D. Adams, As t r ion ic s  Laboratory, rece ived  $200 f o r  h i s  invent ion  e n t i t l e d  
"Method and Apparatus f o r  Fab r i ca t ing  E lec t ron ic  C i r c u i t r y  and Components"; 
Vaughn H. Yost, Manufacturing Engineering Laboratory, received $400 f o r  h i s  
i nven t ion  e n t i t l e d  "Welding Skate and Track"; George L. von Pragenau, As t r ion ic s  
Laboratory, received $300 f o r  h i s  invent ion  e n t i t l e d  "Apparatus f o r  Dynamic 
Testing"; Bumon J .  P r u e t t  and Euple I. Palmer, Tes t  Laboratory, shared $100 
f o r  t h e i r  invent ion  e n t i t l e d t @ o n t r o l  System f o r  a Pressure  Balance"; Fred L. 
M o f f i t t ,  Qual i ty  and R e l i a b i l i t y  Assurance Laboratory, received an award of 
$100 f o r  h i s  invent ion  e n t i t l e d  "Image Magnif icat ion Adapter f o r  Cameras"; 
George L. von Pragenau and Wilhelm Angele, As t r ion ics  Laboratory, shared 
$600 f o r  t h e i r  invent ion  e n t i t l e d  "Apparatus f o r  Dynamic Testing"; George A. 
Bai ley,  As t r ion ic s  Laboratory, received $400 f o r  h i s  invent ion  e n t i t l e d  
Wagne t i c  Memory Matrix System", and $300 f o r  h i s  invent ion  e n t i t l e d  "Discrete  
Ac t iv i ty  I n d i c a t o r  System"; J o e  R. Shor t ,  Manufacturing Engineering Laboratory, 
received $500 f o r  h i s  invent ion  e n t i t l e d  "Method and Device f o r  Preventing High 
Voltage Arcing i n  Elec t ron  Beam Welding"; Norman D. Elder  and William A. Wall, J r , ,  
Manufacturing Engineering Laboratory, shared $1,500 f o r  t h e i r  invent ion  e n t i t l e d  
" I n t e r n a l  F l a r e  Angle Gauge"; Orv i l  Y.  Reece, Propulsion and Vehicle Engineering 
Laboratory, received $400 f o r  h i s  invent ion  e n t i t l e d  "Horizontal Cryos ta te  f o r  
Fat igue Testing"; James F. Blanche, As t r ion ics  Laboratory, received $200 f o r  h i s  
invent ion  e n t i t l e d  " E l e c t r i c a l  Feed-Through Connection f o r  P r in t ed  C i r c u i t  
Boards and P r in t ed  Cables'; Gene T. Carpenter ,  Qual i ty  and R e l i a b i l i t y  Assurance 
Laboratory received an award of $50 f o r  h i s  invent ion  e n t i t l e d  "Device f o r  
Measuring Products of I n e r t i a  Qutomatically"; John J .  Mil ly,  Qual i ty  and 
R e l i a b i l i t y  Assurance Laboratory, received $100 f o r  h i s  invent ion  e n t i t l e d  
" S a t e l l i t e  Despin Devices'; and Murrel D. Sladen, Qual i ty  and R e l i a b i l i t y  
Assurance Laboratory, received an  award of $250 f o r  h i s  invent ion  e n t i t l e d  
"Pulse Amplitude and Width Detector". 
Nine hundred t h i r t y - e i g h t  l e t t e r  of app rec i a t ion  and one hundred seven l e t t e r s  
of cormnendation were presented t o  Center employees during the  period.  
Following i s  a breakdown of NASA honorary s e r v i c e  awards presented Center 
employees during t h e  period covered: 
30 year  
25 year  
20 year  
15 year  
10 year  
5 year  
The annual Incen t ive  Awards Ceremony was held on October 12, 1967. Highl ights  
of t he  ceremony were the  p re sen ta t ion  of candidates  f o r  the t i t l e  of Miss 
MSFC and the  f i r s t  c losed  c i r c u i t  t e l e v i s i o n  coverage of the  ceremony. M r .  
Harold K. Katz was master of ceremonies and introduced D r .  Wernher von Braun. 
Af te r  making h i s  speech, he presented the  fol lowing awards: 
30 Year Emblems 
Gervaise L. Wyss 
Fred G. Edwards 
Vice1 A. Herron 
Richard B. Smith 
Hazel T. Carley 
Joseph V. Dunlap, Jr. 
Conley E. Post  
William L. Thornevaite 
Frank I. Turner 
Sanders R. Stewart ,  Jr.  
James M.O. Smith 
25 Year Emblems 
Suggestion Award 
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Executive S t a f f  
Propulsion and Vehicle 
Engineering Laboratory 
A s  t r i o n i c s  Laboratory 
F a c i l i t i e s  and Design Of f i ce  
Computation Laboratory 
Purchasing Of f i ce  
Manangement Serv ices  Of f i ce  
As t r ion ic s  Laboratory 
Contracts  Of f i ce  
F a c i l i t i e s  and Design Of f i ce  
Engine Program Of f i ce  
Invention Award 
Wilhelm Angle 
George L. von Pragenau 
George A. Bailey 
J o e  R. Short 
Ast r ionics  Laboratory 
Ast r ionics  Laboratory 




And L i s t  of Abbreviations and Acronyms 

I N D E X  AND LIST OF ABBREVIATIONS AND ACRONYMS 
A A ,  See A p o l l s  A p p l i c a t i o n s .  
AEDC, See Arnold Engineer ing  Development Cen te r .  
Aero S p a c e l i n e s ,  I n c . ,  
a i r  c a r g o  s e r v i c e s  c o n t r a c t  extended,  109 
A I A A .  See American I n s  ti t u t e  of Aeronau t ics  and A s t r o n a u t i c s  . 
A i r  Force E a s t e r n  T e s t  Range 
Range S a f e t y  O f f i c e ,  55 
AKD P o i n t  Barrow, 10 ,  56,  59,  93 
A l d r i n ,  Edwin E . ,  95 
~ m e r i c a n  1ns ti t u t e  of Aeronau t ics  and A s t r o n a u t i c s  (AIAA) 
Alabama S e c t i o n ,  97 
American O p t i c a l  Company 
PCS dynamic s i m u l a t o r  c o n t r a c t o r ,  27 
Anders,  Wi l l i am A . ,  95 
Apol lo  A p p l i c a t i o n s  (AA) program, 9  
c ryogen ic  s t o r a g e  t ank  c o n t r a c t ,  87 
d e s c r i p t i o n  o f ,  9  
d e s i g n a t i o n s  r e v i s e d ,  33,  35 
mockup a r e a  t o u r e d ,  103 
payload 
c l u s t e r ,  ( s e e  a l s o  e lements  by p r o j e c t  name, e . g . ,  Am, MDA, S-IVB 
Workshop, and Apol lo  SM and CM.) 
c l u s t e r ,  2 1  -22 
c l u s t e r  mockup, 48 
i n t e g r a t i o n  c o n t r a c t ,  60 
Webb comments t o  Appropr ia t ions  Sub-committee, 60 
Apol lo  a s t r o n a u t s  ( s e e  a l s o  by names), 10 ,  95 
Apol lo  (program) 
d e s i g n a t i o n s  r e v i s e d ,  33, 35 
f l i g h t s  ( s e e  a l s o  Apol lo /Sa tu rn ,  f l i g h t s )  
crews named, 95 
m i s s i o n s  fo l lowing  AS-204 a c c i d e n t ,  1 3  
s c h e d u l e  (1968) ,  87-88 
s c h e d u l e  (1969) ,  88 
launch schedu le  r e v i s i o n ,  98 
pacing i t e m ,  98 
S p a c e c r a f t  Program Manager, 80 
A p o l l o / ~ a t u r n  v e h i c l e s  ( s e e  a l s o  S a t u r n  I B  and S a t u r n  V)  
AS-204 
a c c i d e n t ,  1 0  
Board o f  I n q u i r y  appo in ted ,  1 0  
f l i g h t  miss ion  programmed, 87-88 
LM-1 m i s s i o n  ass ignment ,  33 
LM-1 m i s s i o n ,  36 
A p o l l o / S a t u r n  v e h i c l e s  - Cont inued  
AS-204 
moved t o  LC-37, 2 7  
AS-205 
f l i g h t  miss ion  p r o g r a m e d ,  8 7  
AS-206 
d e - e r e c t i o n  from LC-37, 33 
f l i g h t  m i s s i o n  programmed, 87 
s t o r e d  f o r  f u t u r e  u s e ,  27 
AS-5 01 
BP-30 a s  backup payload,  33 
BP-30 a s  cont ingency payload,  39 
Countdown Demonstration T e s t  (CDTT), 78, 8 1  
Emergency Detec t ion  System t e s t s ,  58 
f l i g h t ,  88,  92 
f l i g h t  r e a d i n e s s  t e s t  (FRT) ,  83  
i n s t a l l a t i o n  o f  S - I 1  u l l a g e  motor i g n i t i o n  system, 63 
l aunch  e r e c t i o n  schedu le ,  5  
on mobi le  l auncher ,  69-70 
pos t - l aunch  examinat ion,  90-92 
pr imary f l i g h t  o b j e c t i v e s ,  9 1  
Simulated F l i g h t  T e s t ,  67 
t e r m i n a l  countdown, 88 
t r a v e l  t o  LC-39, 70 
v e h i c l e  o v e r a l l  t e s t  (OAT-I), 63 
v e h i c l e  o v e r a l l  t e s t  (OAT-2), 63 
AS-502 
Apol lo  BP-30 a s  backup payload,  33, 64 
b u i l d u p  a t  KSC, 26, 31 
e r e c t i o n  and mat ing ,  105 
f l i g h t  m i s s i o n  programmed, 87 
Launch Vehic le  OAT No. 1, 107 
Launch Vehic le  OAT No. 2  completed,  108 
mat ing a t  KSC, 25 
S p a c e c r a f t  (Command and S e r v i c e  Module 020) ,  95 
VAB h i g h  bay q u a l i f i c a t i o n  t e s t i n g ,  31 
AS-503 
f l i g h t  m i s s i o n  programmed, 87 
AS-504 
backup crew named, 95 
prime crew named, 95 
f l i g h t  miss ion  programmed, 87-88 
AS-505 
backup crew named, 95 
prime crew named, 95 
f l i g h t  miss ions  programmed, 88 
Apol lo  s p a c e c r a f t  
Apol lo  4 f l i g h t  ( s e e  a l s o  Apol lo  S a t u r n  v e h i c l e  AS-50L), 88-92 
Launch D i r e c t o r ,  6 7  
Apollo  s p a c e c r a f t  - Conti-nued 
BP-30 a s  cont ingency payload,  2 7 ,  33, 39, 63,  64 
e r e c t e d  a t o p  SA-502, 103 
f l a s h  f i r e  ( s e e  a l s o  AS-204 a c c i d e n t ) ,  1 0  
i n  AA payload c l u s t e r  mockup, 48 
Lunar Module 
Lunar s u r f a c e  m i s s i o n ,  5  
unmanned f l i g h t ,  26-27 
Program Manager, 8 0  
Apol lo  Telescope Mount (ATM) ( p r o j e c t ) ,  9  
i n  AA payload c l u s t e r  mockup, 48 
miss ion ,  27 
mockup a s c e n t  s t a g e  m o d i f i c a t i o n s ,  56 
P r o j e c t  Manager, 48 
s p a r  and c a n n i s t e r  mockup, 49 
Appointments ( s e e  a l s o  by name) 
MSFC, 1, 16 ,  21, 27, 29 40,  45,  58,  65,  77 
NASA, 12 ,  29 ,  67, 68, 80,  98  , 
APS. See S a t u r n  I B  and S a t u r n  V S-IVB A u x i l i a r y  Propu ls ion  Systems.  
A r m s  t r o n g ,  N e i l  A . ,  95 
Arnold Engineer ing  Development Center  (AEDC), 54,  79, 109 
A s t r o  Space Labs, I n c .  
S e r p e n t u a t o r  development and t e s t i n g  c o n t r a c t ,  59 
Am. See Apol lo  Telescope Mount. 
Awards 
s p e c i a l  achievement,  97 
Banana R i v e r ,  69 
Bean, Alan L . ,  95 
Beckman D i g i t a l  Data A c q u i s i t i o n  System (DDAS), 67 
Belew, J ,  A . ,  21 
B e l l  Aerosystems Company 
t e s t  of one-man f l y i n g  v e h i c l e ,  5 
B e l l ' s  "pogo s t i c k ,  " 5  
Bendix Corpora t i o n  
ATM p o i n t i n g  c o n t r o l  sys tem (PCS) c o n t r a c t ,  27 
c o n t r a c t o r ,  c ryogen ic  s t o r a g e  t anks ,  87 
LSSM d e s i g n  s t u d y  t a s k s ,  51 
Boeing Company 
a s  S-IC c o n t r a c t o r ,  1, 3 ,  1 3 ,  24, 26, 29-31, 33,  40,  44,  46,  5 6 ,  59 ,  
64-65, 68,  74, 92-93, 108 
C o n t r a c t s  
Apol lo  s p a c e c r a f t  and S a t u r n  V i n t e g r a t i o n ,  50 
ESSM d e s i g n  s t u d y ,  5 1  
S a t u r n  r e l a t e d ,  50,  105 
S - IC  s t a g e ,  13,  58, 79, 81 
Voyager d e f i n i t i o n ,  5 L 
m o d i f i c a t i o n  o f  S a t u r n  V swing a r m s  and t a i l  s e r v i c e  m a s t s ,  99 
Sa tu rn  V growth po ten t i a l . ,  d e f i n i t i o n  completed,  105 
Borman, F rank ,  LO, 95 
Brown E n g i n e e r i n g  Company 
s u p p o r t  s e r v i c e s  c o n t r a c t ,  36 
Bucher, Dr .  George 
a p p o i n t e d  A s s i s t a n t  D i r e c t o r ,  RPL, 40 
B u l l ,  John S .  95 
Cajun D a r t  v e h i c l e ,  61  
r e p l a c e d  by Super Loki Dar t ,  99 
Cape Kennedy. See Kennedy Space C e n t e r .  
C a r r ,  Gerald  P . ,  95 
CCSD. See C h r y s l e r  Corpora t ion ,  Space D i v i s i o n .  
CDTT. See Apol lo  S a t u r n  501, Countdown Demonstration T e s t .  
Chaf fee ,  Roger B . ,  1 0  
C h r y s l e r  Corpora t ion  Space D i v i s i o n  
Uprated S a t u r n  I c o n t r a c t o r ,  4 ,  15 ,  35, 37,39,  43-45, 58-59, 63-65, 70, 
78, 81, 87,  94-95, 108 
Uprated S a t u r n  I B  c o n t r a c t ,  53,  64,  108 
Uprated S a t u r n  I Improvement Study c o n t r a c t o r ,  41 
CM. See Apol lo  s p a c e c r a f t ,  command module. 
C o l l i n s ,  Michael ,  95 
Columbia U n i v e r s i t y  
Lamont Geolog ica l  Observatory,  92 
Conrad, C h a r l e s  J r . ,  95 
C o n t r a c t s .  See c o n t r a c t o r  f i r m  names. 
C o n t r a c t  a d m i n i s t r a t i o n .  See MSFC'and NASA, c o n t r a c t  a d m i n i s t r a t i o n .  
C o r n e l l  U n i v e r s i t y ,  1 0  
C o r t r i g h t  , Edgar M .  
appo in ted  NASA Deputy A s s o c i a t e  Adm. f o r  Manned Space F l i g h t ,  80  
CPAF (Cost-Plus-Award-Fee) c o n t r a c t s ,  3  
DAC. See Douglas A i r c r a f t  Corpora t ion .  
DOD. See Uni ted S t a t e s ,  Department o f  Defense.  
Donn, D r .  Wil l iam,  92 
Douglas A i r c r a f t  Company ( s e e  a l s o  McDonnell Douglas C o r p o r a t i o n )  
merger w i t h  McDonnell A i r c r a f t  Corpora t ion ,  41 
S-IVB s t a g e  c o n t r a c t o r ,  3,  4 ,  8 ,  10-11 ,  13 ,  20, 24, 26, 29, 36, 4 1  
Downey, C a l i f . ,  35 
Drummond, Floyd M . ,  
j o i n s  S a t u r n  AA O f f i c e ,  65 
Edwards F i e l d  Labora to ry  (EFL), 53 ,  109 
Eggers ,  D r .  A l f r e d  J .  
Chairman, NASA S a f e t y  Pane l ,  77 
E i f l e r ,  Gen. Char les  
Commanding Gen., U.S. Army M i s s i l e  Command, 8 1  
F-1 e n g i n e s  
d e l i v e r e d ,  54 
t e s t s ,  53-54 
produc t ion  eng ines  d e l i v e r e d ,  109 
t r a n s p o r t  method changed, p .  109 
Fage t ,  Maxime, 1 0  
F i s c a l  Year 1968, 9 ,  60, 83,  88 
F l i g h t  Readiness  T e s t  (FRT). See Apol lo  S a t u r n ,  Uprated S a t u r n  I B ,  and 
S a t u r n  V v e h i c l e s .  
F l o r a ,  C .  L . ,  58 
For tune ,  Wi l l i am C .  58 
Geer,  E .  Bar ton,  10 
General  E l e c t r i c  Company 
c o n t r a c t ,  Voyager d e f i n i t i o n ,  5 1  
General  Holger N. Tof toy Award, 97 
George C.  Marsha l l  Space F l i g h t  Cen te r .  See Marsha l l  Space F l i g h t  
Cen te r  (MSFC) . 
Godfrey, Roy E. 
appo in ted  S - I 1  P r o j e c t  Manager, 77 
Gordon, Richard  F . ,  95 
Grea t  S i b e r i a n  M e t e o r i t e  
1883 f a l l  ( n o i s e  o f ) ,  92 
Grissom, V i r g i l  I . ,  1 0  
Ground Support  Equipment (GSE). See KSC, Uprated S a t u r n  I and S a t u r n  V. 
H - 1  eng ines ,  35 
p o s s i b l e  con tamina t ion ,  65 
H7-17 f i t u p  f i x t u r e  ( s e e  a l s o  S a t u r n  V v e h i c l e ,  S-I1 s t a g e ) ,  15,  25, 
29-31, 56 
s p a c e r ,  31 
H7-21 s t a t i c  f i r i n g  s k i r t ,  15 
use  i n  A - 1  Stand Checkout, 15 
Haise ,  Fred W.  Jr . , 95 
Hayes I n t e r n a t i o n a l  Corpora t ion  
s u p p o r t  s e r v i c e s  c o n t r a c t ,  36 
Hear th ,  Donald P. ,  8 0  
Heimburg, Kar l  
D i r e c t o r ,  T e s t  Labora to ry ,  27 
Act ing  D i r e c t o r  o f  T e s t  and E v a l u a t i o n  a t  MTF, 27 
Hermann Ober th  Award, 97 
Hol land,  Sena tor  Spessa rd ,  60 
HOSC. H u n t s v i l l e  Opera t ions  Support  O r g a n i z a t i o n ,  67 
Humphrey, Vice P r e s i d e n t  Hubert H . ,  45 
Huntington Beach, C a l i f o r n i a ,  24, 58, 71 
H u n t s v i l l e ,  Alabama, 4 ,  1 3 ,  1 6 ,  39,  49,  56,  68, 87,  94-95 
IBM, See I n t e r n a t i o n a l  Business Machines C o r p o r a t i o n ,  
I n t e r n a t i o n a l  Business  Machines Corpora t ion  
L U  c o n t r a c t o r ,  3 ,  1 0 ,  13, 1 5 - 1 6 ,  1 9 ,  2 4 - 2 5 ,  29, 3 1 ,  3 5 ,  3 9 ,  4 1 ,  46 ,  
51-52, 5G, 59,  61,  71, 85, 8 7 ,  93, 95 ,  101 
I U  c o n t r a c t  supplement,  101 
Uprated S a t u r n  I Improvement Study c o n t r a c t ,  41 
Assembly Bui ld ing ,  52 
Checkout S tand ,  1 3  
H u n t s v i l l e  Checkout F a c i l i t y ,  13 ,  16 
H u n t s v i l l e  F a c i l i t y ,  24, 46 
I s e ,  Rein ,  ATM P r o j e c t  Manager, 48 
I U .  See S a t u r n  I B  and S a t u r n  V Ins t rument  U n i t .  
5-2 eng ine  
d e l i v e r i e s ,  54  
LN dumping exper iment ,  79-80 2 p roduc t ion  eng ines  a l l o c a t e d ,  109 
S - I 1  B a t t l e s h i p  T e s t  No. 041, 15 
t e s t s ,  54 ,  108-109 
u p r a t e d ,  97 
James, Lee B .  , 29 
J e f f s ,  George, 1 0  
J e t  P r o p u l s i o n  Labora to ry  (JPL) ,  1 0  
Johnson, P r e s i d e n t  Lyndon B . ,  103 
Jordan ,  W. Y . ,  Deputy Chie f ,  Voyager S t a f f  O f f i c e ,  21 
JPL. See J e t  P ropu ls ion  Labora to ry .  
'Kennedy Space Cente r  (KSC), 3-4, 10-11, 14-16,  19,  21, 25-26, 29,  31,  
36-39, 44-45, 49-50, 55-56, 60, 63, 69, 71, 77, 81,  83,  88,  92,  
94-95, 98-101, 103-104, 106-108 
D i r e c t o r ,  61  
ground s u p p o r t  equipment (GSE), 50,  64, 99 
Hangar AF, 19 
Launch Complex-34 (LC-34), 27 
Launch Complex-37 (LC-37), 8 ,  27, 36 
Launch Complex-39 Pad A (LC-39-A), 69-70, 78, 88-89 
AS-501 pre launch  p r e p a r a t i o n s ,  78 
Launch Umbi l i ca l  Tower (LUT) No. 2,  25-26, 29, 31, 44 
Payload i n t e g r a t i o n  e f f o r t ,  60 
Vehic le  Assembly Bui ld ing  (VAB), 4-5,  19 ,  25-26, 29, 31, 50,  63, 69 
107-108 
e r e c t i o n  o f  SA-501, 19 
High Bay 3 ,  56,  103-104 
Low Bay C e l l  No. 1 ,  103 
KSC. See Kennedy Space Cente r .  
KSC/MSFC Memorandum of Agreement, 6 1 ,  99 
LaHat te ,  W i L L i a r n  F , ,  Deputy Manager, S a t u r n  L / I R  Program, 29 
Lamont Geolog ica l  Observa to ry ,  9 2  
Langley Research Center  (LaRC) 
D i r e c t o r ,  1 0  
g r a v i t y  t e s t  f a c i l i t y ,  5 
LaRC. See Langley Research C e n t e r .  
LC, Launch Complex. See KSC. 
LH2. See l i q u i d  hydrogen. 
L iqu id  hydrogen ( L H ~ ) ,  16 ,  37, 51,  54 
L iqu id  n i t r o g e n  (LN ) , 79 
Liqu id  oxygen (LOX): 3 ,  16 
LM, Lunar module. See Apol lo  S p a c e c r a f t .  
LN2. See l i q u i d  n i t r o g e n .  
Lockheed M i s s i l e s  and Space Company 
AA payload i n t e g r a t i o n  d e f i n i t i o n  c o n t r a c t ,  60 
Reusable  Aerospace Passenger  Transpor t :  Study of Inc rementa l  Develop- 
ment Approaches, 37 
Long, D r .  Frank A . ,  1 0  
Louis iana  
Governor John J .  McKeithen, 103 
L o v e l l ,  James A . ,  95 
Low, George M . ,  Apol lo  S p a c e c r a f t  Program Manager, 8 0  
LOX. See l i q u i d  oxygen. 
Lunar S c i e n t i f i c  Survey Module (LSSM), 1 4  
d e s i g n  s t u d y  c o n t r a c t s ,  5 1  
d e s i g n  s t u d y  t a s k s ,  5 1  
M o b i l i t y  T e s t  A r t i c l e s  (MTA's), 1 4  
LUT. Launch Umbil ica l  Tower. See KSC. 
LV. Launch V e h i c l e .  See Apol lo  S a t u r n ,  Uprated S a t u r n  I, and S a t u r n  V 
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